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ISOLATION OF SUBTERRANEAN ZONES 

Cross Reference To Related Applications 

This application is a corrtinuaticn-ln-part of U.S. patent application serial number 
5 09/969,922, attorney docket . number 25791.69, filed on 10/3/2001, that was a 
continuation-in-part of U.S. patent application serial number 09/440^38, attorney 
dodcet number 25791.9.02, filed on 11/15/1999. that issued as U.S. Patent No. 
6,328,113. that dahned the benefit of the filing date of U.S. provisional patent 
£q9pllcation serial number 60/108,558, attomey dodcet number 25791.9. filed on 
10 11/16/1998, the disclosures of which are incorporated herein by 

The present application is related to the following: (1) U.S. patent application aerial no. 
09/454,139, attomey docket no. 2579103.02. filed oh 12/3/1999. (2) U.S. patent 
application serial no. 09/510.913. attomey docket no. 257917.02, filed oh 2/23/2000. 

15 (3) U.S. patent application serial no. 09/502.350. attomey docket no. 25791.8.02, filed 
on 2/10/2000, (4) U.S. patent df^Bcation serial no. 09/440.338, attomey docket no. 
25791.9.02. filed on 11/15/1999, (5) U.S. patent application serial no. 09/523.460, 
attomey docket no. 25791.11.02, filed on- 3/10/2000, (6) U.S. patent application serial 
no. 09/512,895, attomey docket no. 25791.12.02, filed on 2/24/2000, (7) U.S. patent 

20 applicatton serial no. 09/511,941. attomey docket no. 25791.16.0^. fited on 2/24/2000. 
(8) U.S. patent applicatton serial no. 09/588.946, attomey dodcet no. 25791.17.02, filed 
on 6/7/2000. (9) U.S. patent application s^i no. 09^59.122. attomey dodcet no. 
25791.23.02, filed on 4/26/2000, (10) PCT patent application serial no. 
PCT/USOO/18635. attomey docket no. 25791.25.02, filed on 7/9/2000, (11) U.S. 

25 provisional patent applicatton serial no. 60/162,671 , attorney dodcet no. 25791 .27, filed 
on 11/1/1999, (12) U.S. provisionat patent application serial no. 60/154,047, attomey 
dodcet no. 25701.29, filed on 9/16/1999. (13) U.j5. provistonal patent application serial 
no. 60/159,082. attorney dodcet no. 25791.34. filed on 10/12/1999, (14) U.S. 
provtetonal patent appllcatkm seriaj ho. 60/159.039, attomey docket no. 25791.36. filed 

30 m 10/12/1999, (15) U.S. provisional patent applteation serial no. 60/159,033, attorney 
docket no. 25791.37, filed on 10/12/1999. (16) U.S. provisional patent appRcation serial 
no. 60/212,359, attomey docket no. 25791.38, filed on 6/19/2000. (17) U.S. provistonal 
patent applicalion serial no. 60/165,228, attomey dodcet no. 25791.39, filed on 
11/12/1999, (18) U.S. provisional patent applicatton serial no. 60/221,443, attomey 
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docket no. 25791,45. filed on 7/28/2000, (19) U.S. pfovisional patent application serial 
no. 60/221 ,645, attorney docket no. 25791 .46. filed on 7/28/2000, (20) U.S. provisional 
patent application serial no. 60/233,638, attorney docket no. 25791.47, filed on 
9/18/2000, (21) US. provisional patent applicatton serial no. 60/237.334, attorney 

5 docket no. 25791.48, filed on 10/2/2000, (22) U.S. provlstonal patent applicatton serial 
no. 60/270,007. attorney docket no. 2579150. filed on 2/20/2001; (23) U.S. provisional 
patent appifcation serial no. 60/262.434, attorney docket no. 25791.51. filed on 
1/17/2001; (24) U.S. provisional patent application s^ no. 60/259.486. attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provi^al patent application serial 

10 no. 60/303.740. attorney docket no. 25791.61. filed on 7/6^)01; (26) U.S. provisional 
patent appltoation serial no. 60/313.453. attorney docket no. 2579159. filed on 
8/20/2001; (27) U.S. provi^nal patent applicatton s^ no. 60/317.985, attorney 
docket no. 25791.67. filed on 9/6/2001; (28) U.S. provisional patent application serial 
no. 60/3318,386, attorney docket no. 25791.67.02, filed on 9/10/2001; and (29) U.S. 

15 uHity patent application serial no. 09/969,922. attorney docket no. 2579169, filed on 
10/3/2001 , the disclosures of wlilch are inoonxratad herein by reference. 

Background of the InvehUon 
Thts invention relates generally to oil and gas exptoratton, and in particular to isolating 
20 certain subtenranaan zones to fecililate oil and gas exploratton. 

During oil exploration, a weill>ore typically traverses a number of zones within a 
subterranean formatim. Some of these subterranean zones will produce oil and gas, 
while others will not Further, it is often necessary to isolate subterranean zones from 
25 one another in order to facilitate the exploration for and productk>n of oil and gas. 
Existing methods for isolating subterranean productk)n zones in order to facilitate the 
explorafion for and production of oil and gas are complex and expensh/e. 

The present inverition is directed to overconrdng one or more of the llmilattons of the 
30 exiting pnxesses for Isolating subterranean zones during oil and gas exptoration. 

Summaiy of the hniveirtton 
According to one aspect of the present inventkm. an apparatus is provided that 
includes a mnal isdatkMi assembly including: one or mora soBd tubular mennt>ers, each 
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solid tubular member induding one or more exterral seals, one or more perforated 
tubular members coupled to the solid tubular members, one or more flow control valves 
operably coupled to the perforated tubular members for controlling the flow of fluldic 
materials thnxigh the perforated tubular members, one or more temperature sensors 
5 opeiabty coupled to one or more of the perforated tubular members for monitoring the 
operating temperature within the perforated tubular members, one or more pressure 
sensors operably coupled to one or more of the perforated tutNiiar memkiers for 
monitoring the operating pressure within the perforated tubular membeis, and one or 
more How sensora operably coupled to one or more of the perforated tubular members 

10 for nvsnitorlng the operaflng flow rate within the perforated tubular members, a shoe 
coupled to the zonal isolaten a8sefnt>ly, and a controller operably coupled to the flow 
control valves, the temperature sensors, the pressure sensors, and the flow sensors for 
monitoring the temperaluns. pressure and flow sensors and controlling the operation of 
the flow control valves. At least one of the solid tubutair members and the perforated 

15 tubular mmbers are fDrmed by a radial expariston process performed within the 
weltbore. 

According to another aspect of the present invention, a method of isolating a first 
subterranean* zone from a second subterranean zone In a wellbore is provided that 

20 includes positioning one or more solid tubulars within the wellbore, the solid tubular^ 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore, the perforated tubulars traversing the second subterranean zone, 
radially expanding at least one of the primary solid tubulars and perforated tubulars 
within the wellbore, fluididy coupling the perforated tubulars and the solid tubulars, 

25 preventing the passage of fluids from the first subterranean zone to the second 
Mbterranean zone within the wellbore external to the solid tubulars and perforated 
tobulars. monitoring the opmting temperatures, pressures, and flow rates within one 
or more of the perfbrated tubulars, and contrdling the flow of fluldic materteils through 
the perforated tubulars as a- function of the nrionitored operating temperatures, 

30 pressures, and flow rates. 

According to another aspect of the present invention, a method of extracting materlais 
from a producing subterranean zone In a wellbore, at least a portion of the wetlbbre 
induding a casing, is provided that includes positioning one or more solid tubulars 



3 



within the wellbore,. positioning one or m(xe perforated tubulars within the welltx)re, the 
perforated tubulars traversing the producing sutrterranean zone, radially expanding at 
least one of the solid tubulars and the pefforated tubulars within the wellbore, fluidicly 
coupling the solid tubulars with the casing, fluidicty coupling the perforated tubulars 
5 with the solid tubulars. flurdidy isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore. fluidlciy coupling at least one of the 
perforated tubulars with the producing subterranean zone, monitoring the operating 
temperatures, pressures, and flow rates wHhin one or more of the perforated tubulars, 
. and controlllhg the flow of fluldic materials through the perforated tubulars as a fundfon 
10 of the monitored operating temperatures, pressures, and flow rales. 

According to another aspect of the present invention, a system for isolating a . first 
subterranean zone from a second suMerranean zone in a wellbore is provided that 
indudes means for positioning one or more solid tubulars within the wellbore, the solid 

15 tubulars traversing the first 'subterranean zone, means for posittoning one or more 
perforated tubulars within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expandhg at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluidicly coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 

20 subterranean zone to the second subtenranean zone withh the wellbore external to the 
solid tubulars and perforated tubulars, means for monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and means for COTtroUing the flow of fluldic materials through the perforated tubulars as 
a function of the monitored operating temperatures, pressures, and flow rates. 

25 

According to another aspect of the present invention, a systmi for extracting materials 
from a produdhg subterranean zone In a wellbore, at least a portion of the wellbore 
hduding a casUng, is proNrtded that indudes means for positioning one or mors solid 
tubulars within the vt^Dbore, rneans for positioning one or more perforated tubulars 
30 wittiin the wellbore, the perforated tubulars traversing the producing subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for fluididy coupling the solid tubulars with the 
casing, means for fluidicly coupling the prorated tubulars with the solid tubulars. 
means for fluididy isolating the produdng sulMerranean zone from at least one ottter 
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subterranean zone within the wellbore. means for flukliciy ocxjpling at least one of the 
perforated tubulars with the produdng subtaranean zone, means for rranitoring the 
operating temp^ures, pressures, and flow rates within one or more of the perforated 
tubulars, and mear>s for controlling the flow of fiuidic materials through the perforated 
5 tubulars as a function of the monitored operating temperatures^ pressures, and flow 
rates. 

Aooording to another aspect of ttie present Invention, an apparatus is provided that 
includes a zonal isolation asseml^ including: one qr more solid tubular nnembers, each 

10 solid tubular member induding one or motB external seals, one or more perforated 
tubular members each including radial passages coupled to the solid Uibular members. 
aiKl one or more solid tubular biers coupled to the interior surfaces of one or more of 
the perforated tubular members for sealing at least some of the radial passeiges of the 
perforated tubular membens. and a shoe coupled to the zonal Isotatlon assembly. At 

IS least one of the sold tubular members and the perfoiated tubuter memben» are fonfned 
by a radial expansim process performed within the wellbore, and the solid tubular 
liners are formed by a radial expansion process perfomned within the wellbore. 

Accordir>g to another aspect of the present invention, a method of isolating a first 
20 subterranean zone from a second subtenranean zone in a wellbore is provided that 
includes positioning one or mors solid tubulars within the vraltbore, the solid tubulars 
traversing the first subt«ranean zone, positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean 2one. radially expanding at least one of the solid 
25 tubutars and perforated tubulars within the wellbore, fluidtciy coupling the perforated 
tubutars and the prinnary solid tubulars, preventing the passage of fluids firom the first 
subtenanean zone Id the second subterranean zone within the v^llbore external to the 
primary scriid tid>ulars and perforated tubulars, posifioning one or m«B solid tubular 
Ihers withbi the interior of one or more of the perforated tubulars, and radially 
30 expanding and plastically defomiing the solid tubular liners within the Interior of one or 
more of the perforated tubulars to fluidicly seal at least sonne of the radial passages of 
the perforated tubutars. 
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According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
Including a casing, is provided that includes positioning one or more solid tubulars 
within the wellbore. positioning one or more perforated tubulars each including one or 

5 more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least or^ of the sdid tubulars and 
the perforated tubulars within the wellbore. ftuididy coupling the solid tubulars with the 
casing, fluldidy coupling the perforated tubulars with the soHd tubulars, fluididy 
isolating the producing subtenranean zone from at iaast ona other subtenfanean zone 

10 wHNn the weliboie, fluididy coupling bH least one of the perforated tubulars with the 
produdhg subterranean zone, positioning one or more solid tubular liners within the 
interior of one or more of the perfbrated tubulars, and radially expanding and plastically 
deforming the soDd tubular liners witMn the interior of one or more of the perforated 
tutHjIars to fluididy seal at least some of the radial passages of the perforated tubulars. 

15 

According to another aspect of the present Invention, a system for Isolating a first 
subterrariean zone from a second suUerranean zone In a wellbore is provided that 
indudes means for positioning one or more solid tubulars within the wellboret the solid 
tubulars traversing the first subtenanean zone, means for positioning one or more 

20 perforated tubulars each Induding one or more rsKliai passages within the wellbore* the 
perforated tubiri£»s traversing tl^ second subterranean zone, mes^s for radially 
expanding at least one of the solid tubulars and perforated tubularis within the wellbore, 
means for fluididy coupling the perforated tubulars and the soiid tubulars, means for 
preventing the passage of fluids from the first subten^nean zone to the second 

25 subterranean zone within the wellbore external to the prin>ary sdid tubulars and 
petforated tubulars. means for positioning one or more solid tubular liners vrithin the 
interior of one or more of the perforated tid)ulars. and means for radiaiiy expanding and 
ptesticaiiy defdrndng the solid tubular liners within the interior of one or more of the 
perforated tubulars to fluididy seal at least some of the radial passages of the 

30 perforated tubulars. 

According to another aspect of the present inventton, a system for extracting nuiterials 
from a producing subterranean zone in a wellbore. at least a portton of the weDbore 
induding a casing, is provided that includes means for positioning one or nnore solid 
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tubulars wHhin the wetlbore, means for positioning one or more perforated tutHJiars 
each Including one or rnore radial passages within the w6llt>ore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulais and the perforated tubulars within the wenbore» means for flutdidy 

5 coupling the solid tubulars with the ca^ng. medns for fluididy coupling the perforated 
tubulars wHh the solid tubulars, jneans (or fluididy isolating the produdng subterranean 
zone from at least one other subtenanean zone within the wellbore» means for fluididy 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
means for positioning one or more solid tubular liners within the interior of one or more 

10 of the perforated tubulars. and means for radiaHy expanding and plasticaliy defbrrrang 
the solid tubular flners within the Interior of one or more of the perforated tubulars to 
flutdicty seal at least sonne of the radial passages of the perforated tid^uiars. 

According to another aspect of the present invention, an apparatus is provided that 
15 indudes a zonal isolation assembly Indudhng: one or nnors solid tubular members, each 
solid tubular member induding one or more external seals, one or more perforated 
tubular menrribers each induding radial passages coupled to the solid tubular members, 
and a sealing material coupled to at leasit some of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone In a w^lbore is provided that 
includes positioning one or more solid tubulars within the wetlbore, the solid tubulars 

K traversing the first subterranean zxpne, positioning one or nxire perforated tubulars 
each Including one or more radial passages within the wellbore, the perforated tubulars 
traversing Ihe second rabterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubiiriars within the weiibora. fluididy coupling the perlbrated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 

30 subterranean zor>e to the second subterranean a>ne within the wellbore external to the 
primary solid tubulars and perforated tubulars^ sealing off an annular region within at 
least one of the perforated tubulars, and Injecting a hardenable fluidic sealing material 
into the sealed annular regions of the perforated tubulars to seal off at least some of 
the radial passages of the perforated tubulars: 

• 7 



According to another aspect of the present invention, a nnettK)d of extracting matedals 
from a produdng subtenranean zone in a wellt>ore, at least a portion of the wellbore 
induding a casing, is provided that includes positioning one or more solid tubutars 
5 within the wellbore, positioning one or more perforated tubulars each including one or 
inore radial passages within the wellbore. the perforated tubulars traversing the 
produdng subtenranean zone, radially expanding at least one of rthe solid tubulars and 
the perforated tubidars wittiin the wellbore, fluididy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars, fluididy 

10 isolating the prcxludng subterranean 2K>ne from at least one other subterranean zone 
wtthin the wellbore, fluididy coupling at least one of the perforated tubutars mth the 
produdrtg subterranean zone, seaBng off an annular region within at least one of (he 
perforated tubulars. and Injecting a hardenable fluidic sealing material into the sealed 
annular re^ons of the perforated tubutars to seal off at least some of the radial 

15 pmsages of the perforated tubutars. 

Aocordlng to another aspect of the present invention, a system for {seating a first 
subtenanean zone from a second subterranean zone in a weUbore is provided that 
indudes means for positioning one or more solid tubulars within the wellbore, the solid 

20 tubulars traversing the first subterrahean zone, means for positioning one or more 
perforated tubulars each induding one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, foeans for radiaily 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for fluididy coupling the perforated tubulars and the solid tubulars, means for 

25 preventing the passage of fluids from the first subtenanean zone to the second 
subterranean zone within the wellbore extemal to the primary sdid tubulars and 
perforated tubttors, means for sealing off an annular region within at least one of the 
perforated tubulars, and means for injecting a hardenable fluldic sealing material into 
the sealed annular regfons of the perforated tubulars to seal off at least some of the 

30 radial passages of the perforated tijbularB. 

According to another aspect cf the present invention, a system for extracting materials 
firom a producing sutMerranean Tsxna in a wellbore, at least a porfion of the wellbore 
Induding a casing, is provided that includes means for positioning one or mord solid 
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tubulars within the wellbore, means for positioning one or wore perforated tubulars 
each inducting one or more radial passages wit^ the w6llb»one, the perforated tubulars 
traversing the producing subterranean zone, maans for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluldldy 

5 coupling the solid tubulars with the casing, means for fluidldy coupling the perforated 
tubulars with the soiki tubulars, n^eans for fluldldy Isdating the producing subterranean 
zone from at least one other subterranean zone within the wellbore, means for fluldldy 
coupling at least one of the perforated tubulars with the produdng sutytenanean zone, 
means fbr sealing off an annutar region within at (east one of the perforated tubulars. 

10- and means for injecting a hardenable fluidic sealing matCHrial (nio the sealed annular 
regions of the perfdrated tubulars to seal off at least some of the radial passages of the 
periforated tubulars. 

According to another aspect of the present inventioni an apparatus is provided that 
IS includes a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean formation including: one or more solid tubular members, each solid 
tubular men^der indu<flng one or more extemal seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
Isdation assembly. At least one of the solid tubular mmnbers and the perforated 
20 tubular members are formed by a radial expansbn process perfonned within the 
wellbore, and at least one of the perforated tubular members are radially expanded into 
intimate contact with the subterranean formation. 

According to another asped of the present invention, a method of isolating a first 
25 subterranean zone from a second subtenranean zone in a wellbore is provided that 
indudes positioning or>e or more sdid tubulars within the weHbore. the solid tubulars 
traversing the first subterranean zone, positioning* one or more perforated tubulars 
within the wellbore each tnchjdlng one or more radial passages, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the primary 
30 solid tubulars and perforated tubulars within the wellbore, radially e)q)andlng at least 
one of the perfbrated tubulars into intimate contad with the second subtenanean zone, 
fhjididy coupling the perforated tubulars and the solid tubulars, and preventing the 
passage of fluids from the first subterranean sone to the second subterranean zone 
withh the weHbore external to the soBd tubulars and perfbrated tubulars. 
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According to another aspect of the presmt invention, a method of extracting materials 
from a produdng subterranean zone in a welHsore, at least a portion of the wellbore 
Including a casing, is provided that includes positioning one or more solid tutnilars 
5 within the wellbore, positioning one or more perforated tubuiars within the wellbore 
each Including one or more ra6ia\ passages, the perforated tubuiars traversing the 
produdng subtenranean zone, radially expanding at least one of the solid tubuiars and 
the perforated tubutars within the wellbore, radially expanding at least one of the 
perforated tubuiars into intimate contact with the produdng subterranean zme, fluididy 
10 coupling the solid tubuiars witli the casing, fluididy coupling the perforated tubuiars 
with the solid tubuiars, fluididy isolating the produdng subterranean zone from at least 
one other subtenranean zone within the wellbore, and fluididy coupling at least one of 
the perforated tubuiars with the prDdudng subtenBnean zone. 

15 According to another aspect of the present invention, a system for isolating a first 
subtenanean zone from a second subterranean »m in a wellbore Is provided that 
indudas means for positioning one or more soOd tubuiars wtthbi the wellbore, the solid 
tubuiars traversing the first subtenanean zone, nr>eans for positioning one or mom 
perforated tubuiars within ttie wellbbre each induding or>e or more radial passages, the 

20 perforated tubuiars traversing the second subtenranean zone, meains for radially 
expanding at least one of the sdid tubuiars and perforated tubuiars within the vyellbore, 
means for radially expanding at least one of the perforated tubuiars into intimate 
oontad with the second subtenanean zone, means for ftuididy coupling the perforated 
tutxilars and the solid tubuiars, and means for preventing the passage of fluids from the 

25 first subterranean zone to the second subtenanean zone within the wellbore external to 
the solid tubuiars and perforated tubuiars. 

According to another aspect of Oie present invention, a system for extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
30 induding a casing, is provided that includes means for positioning ohq or more solid 
tubuiars within the wellbore, means for positioning one or mote perforated tubuiars 
witHn the wellbore each induding one or more radial openings, the perforated tubuiars 
traversing the produdng subterranean zone, means for radially expanding at least one 
of the soHd tubuiars and the perforated tubuiars within tlie wellbore, means for radially 
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expanding at least one of the perforated tubulars into intimate contact with the 
producing sut>ten^nean zone, means for fkjididy coupling the solid tubulars with the 
casing, means for fluidiciy coupling the perforated tubulars with the solid tubulars, 
means for fluldidy isdating \he produdng subterranean zone from at least one other 
5 subterranean zone \Mthin the wellbore, and nieans for flukjidy ooupHng at least one of 
the perforated tubulars with the producing subterranean zone. 

According to arKither aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly positioned wtthln a wellbore that traverses a 

10 sublenanean formation and Includes a perforated wellbore casing, inducfing: one or 
more sdid tubulai^ members, each solid ti^lar member including one or more extemal 
seats, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of trie solid tubular 
members and ttie perfbnated tubular members are formed by a radial expansion 

IS process performed within the wellbore, and at least one of the perforated tubular 
members are radially expanded into intimate contact with the perforated wellbore 
casing. 

According to another aspect of the present Invention, a method of isolating a first 
20 subterranean zone from a second subterranean zone in a wellbore that includes a 
perforated casing that traverses the second subterranean zone, is provided that 
includes positioning one or more solid tubulars within the wellbore, tt>e solid tubulars 
traversir^ the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore each Including one or more radial passages, the perforated tubuteirs 
25 traversing the second subtenranean zone, radially expanding at least one of the primary 
solid tubulars and perforated tubulars within the wellbore, radially expanding at least 
one of the perfbraled tubulars into Intimata contact with the perforated casing, fluidiciy 
oouplMg the perforated tubulars and the solid tubulars. and prevenUng the passage of 
fluids from the first subterransan zone to ttie second mjkiterranean zone within the 
30 weBbore extemal to the solid tubulars and perforated tubulars. 

According to another aspect of the present Invenfion, a method of extracting materials 
from a producing subterranean zor^e In a weDbore. at least a portion of the wellbore 
induding a casing and a perforated casing that traverses the producing subterranean 



zone, te provided that includes positioning one or more solid tubuiars within the 
welltxm, positioning one or more perforated tubuiars within the wellbore each including 
one or more radial passages, the perforated tubuiars traversing the producing 
subterranean zone, radially expanding at least one of the solid tutnilars and the 

5 perforated tubuiars within the wetlbore. radially expandirtg at least one of the perforated 
tubuiars into intinriate contact with the perforated casing, fluididy coupling the scriid 
tubuiars with the casing, fluidicty coupling the perforated tubulan^ with the solid 
tubuiars, fluididy isolating ttw producing subtenranean zcHie from at least one other 
subterranean zone within the wellbore, and fluididy coupling at least one of the 

10 • perforated tubuiars with the produdr>g subterranean zone. 

Acoording to another aspect, of the present irivention. a system for isdating a first 
subterranean zone from a second subterranean zone in a wellbore that includes a 
perforated casing that traverses the second subterranean zone, is provided that 

15 indudes means for positioning orie or more soHd tubuiars within the welbore, the soBd 
tubuiars travensing the first subterranean zone, means for positioning one or more 
perforated tubuiars within the wellbore each including one or more radial passages, the 
perforated tubuiars traverse the second subterranean zone, means for radially 
expanding at least one of the solid tubuiars and perforated tubuiars within the wellbore, 

20 means for radially expanding at least one of the perforated tubuiars into intimate 
contact with the perforated casing, means for fluidicly coupling the perforated tubuiars 
and the solid tubuiars, and means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore extemal to the 
solid tubuiars and perforated tubuiars. 

25 

According to another aspect of the present Invention, a system for extracting materials 
from a produdng subterranean zone in a wellbore,* at least a portion of tto wellbore 
induding a casing and a perforated casing that traverses the produdng subterranean 
zone, that indudes means for positioning one or more solid tubuiars wi&iin the 
30 weDbore, means for positioning one or more perforated tid3ulars within the wellbore 
eadi Induding one or more radial openings, the perforated tubuiars traversir^ the 
produdng subterranean rone, means for radially expanding at least one of the soRd 
tubuiars and the perforated tid>uiars within the wellbore, means for radially expanding 
at least one of the perforated tubuiars into intimate oontad with the perforated casing, 
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means for fluididy coupling the solM tubulars with the casing, noeans for fluididy 
coupling the perforated tubulars with Vhe solid tubulars, means for liutdiciy isolating the 
producing subtenranean zone from at least one other subterranean zone within the 
welibore, and mearis for fluididy coupling at least one of the perforated tubulars with 
5 the produdng subterrarmn zone. 

According to another aspect of the present invention, an apparatus is provided that 
indudes a zonal isolation asseni4)ly induding: one or more solid tubular members, each 
solid tiAuiar member induding one or more external seals, one or more perforated 

10 tubular members each induding radial passages coupled to the solid tubular members, 
and orm or more perforated tubular liners each including one or nr)ore radial passages 
coupled to the interior surfaces of one or more of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perfbrated tubular members are fbmned by a radtar expansion 

15 process perfonmed within the welibore, and the perforated tubular liners are formed by 
a radial expansion process performed within the welibore. 

According to another aspect of the present invention, a method of Isolating a first 
subterranean zor^ from a second subtenanean zone in a vrailbore is provided that 

20 indudes positioning one or nrK>re solid tubulars within the weBbore, the solid tubulars 
traversing the first subten^nean zone, positioriing one or mors perforated tubulars 
each induding one or more radial passeges within the welibore. the perforated tubulars 
traversing ti>e second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars \A^ln the weHbore, fluididy coupling the perforated 

2S tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterrar)ean zone to the second subterranean zone within the welibore external to the 
primary solid tubulars and peirfbrated tubulars, positioning one or more perforated 
tubular liners within the interior of one or more of the peribratad tubulars, and radially 
expanding and plastically defomnlng the perfbrBted tubular liners within the interior of 

30 one or more of the perforated tubulars. 

According to another aspect of the present invention, a method of extracting materials 
fifom a produdng subterrsmean zone in a welibore, at least a portion of the welibore 
induding a casing, is provided that Indudes positioning one or more solid tubulars 
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within the wellbore, positioning one or more perforated tubulars each including one or 
nnoTB radial passages within the wellt)ore, the perforated tutnjlars traversing the 
producing subterranean zone, radially expanding at least one of the soTid tubulars and 
the perforated tubulars v^in the weilbore, fluididy coupling the solid tubulars with the 

5 casing, fluididy coupling the perforated tubulars with the solid tubulars, fluidtdy 
isolating the produdng subtenBnean zone from at least one other subterranean zone 
witttin VhQ weilbore, flutdldy coupling at (east one of the perforated tubulars with the 
produdng subterranean zone, positioning one or more perforated tubular liners within 
the Interior of one or more of the perforated tubulars, and radially expanding, and 

10 plasticaily defbrming the perforated tubular liners within the interior of one or more of 
the perforated tubulars. 

According to another aspect of the present invention, a system for isolating a ftot 
subterranean zone from a second subtenBnean zone in a weilbore is provided that 

15 includes means for positioning one or more solid tubulars within the weObore, the solid 
tubulars trav^ng the first siibterraneari zone, means for positioning one or more 
perforated ti^lars each including one or mors rad»l passages within the weilbore, the 
perforated tubulars traversing Vt\e second subtenanean zone, means for radialy 
expanding at least one of the solid tubulars and perforated tubulars within the weilbore, 

20 means for fluidicty coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from fhe first subterranean zone to the second 
subterranean zone within tlie weilbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and means for radially expanding 

25 and plastically defonning the perforated tubular liners within the interior of one or more 
of the perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
fnom a produdng subterranean zone in a weilbore, at ieabt a portion of the weilbore 
30 induding a casing* is provided that indudes means for positioning one or mors solid 
tubiJars within the weilbore, means for positioning one or more perforated tulxjlars 
each including one or more radial passages within the weilbore, the perfoiated tubulars 
tnaiverslng the producfafig subtenanean zone, means for radially expanding at least one 
of the solid tubudars and the perforated tubulars within the wdlbore, means for fluididy 
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coupling the solid tubuiars with the casing, means for fluididy coupling the perforated 
tubulars with the sdid tut)ulars. means for fluididy isolating the produdng subterranean 
zone from at least orw other subterranean zone within the wellbore, means for fluidicly 
coupling at least one of the perforated tubuiars with the produdng subtenranean zone, 
5 means for positioning one or more perforated Uibuiar liners within the interior of one or 
more erf the perforate tubuiars, and means for radially expanding and plastically 
deforming the perforated tubular liners within the interior of one or more of the 
perforated tubuiars. 

10 According to another epect of the present invention, an apparatus is provided that 
indudes a zonal isolation assembly induding: one or more sdid tubular mwibers. tach 
solid tubular member including one or more external seals, two or more perforated 
tubular nriembers each Induding radial paes^es ooiq>lad to the solid tubular members, 
and one or more one^y valves for controllabiy fluididy coupling the perforated 

15 tubular members, and a shoe coupled to the zonal Isolation assembly. At least one of 
the sold tubular members and the perforated tubular membere are formed by a radial 
expansion process perfomied within the welibore. 

According to another aspect of the present invention, a method of isolating a first 
20 subterranean zone from a second subterranean zone having a plurality of produdng 
zones in a wellbore is provided that indudes positiontng one or more solid tubuiars 
within ttie wellbore, the solid tubuiars traversing the flrst subterranean zone, positioning 
two or more perforated tubuiars each induding one or more radial passages within the 
welltxxe, the perforated tubuiars traversing the second subterranean zor>e, radially 
25 expanding at least one of the sdtd tubuiars and pejfcxated tubuiars within the wellbore, 
' fluididy coupling the perforated tubuiars and the primary sdid tubuiars, preventing the 
passage of fluids from the first subtenanean zone to the second subterranean mne 
within the wellbors extenfwl to the primary solid tubuiars and perforated tubuiars, and 
preventing fluids from passing from one of the produdng mnes that has not been 
30 depletsd to one of the produdng zones that has been depleted. 

According to another aspect of the present invenfion, a method of extracting materials 
from a wellbore having a pluraiity of proAidng subterranean zones, at least a portion of 
the wellbore inchJcSng a casing, is provided that indudes positioning one or more solid 

15 



tiibulars within the wellbore, positioning two or more perforated tubulars each including 
one or nnore radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zones^ radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluididy coupling the solid tubulars with the 

5 casing, fluididy coupling the perforated titulars with the solid tubulars, fluididy 
isolating the produong subterranean zone from at least one other subterranean zone 
within the weilbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, preventing fluids from passing from one of the produdng 
zones that has not been depleted to one of the produdng zones that has been 

10* depleted. 

Aooording to another aspect of the present invention, a system for isblatlng a first 
subterranean zone from a second subterranean zone having a plurality of produdng 
zones in a weilbore Is providecl that includes means for positioning one or more solid 

15 tubulars within the weilbore, the sdid tubulars travershg the first subterranean zone, 
means for positioning one dr nnore perfbrated tubulars each including one or more 
radial passages within the weilbore, the perforated tubulars traversing the second 
subterranean zone, means for radialty expanding at least one of the solid tubulars and 
perforated tubulars within the weilbore, means for fluicfidy coupling the perforated 

20 tubulars and the solid tubulars, nr»ans for preventing the passage of fluids from the flrst 
subterranean zone to the second subterranean zone within the weilbore external to the 
primary solid tubulars and perforated tubulars. means for positioning one or more 
perfbrated tubular liners within the interior of one or more of ttie perforated tubulars, 
and means for prevenfing fluids from passing from one of the producing zones that has 

25 not been depleted to one of the produdng zones that has been depleted. 

According to another aspect of the present invention, a system for extracting materials 
from a plurality of produdng subtenranean zones In a weilbore, at least d portion of the 
weilbore indudhng a casing, is provided that hdudes means for positioning one or 
30 nwB solid tutHilars wittiin the weilbore, means for positioning one or nK>re perforated 
tubulars each induding one or more radial passages within the weilbore, the perforated 
tubulars traversing the produdng subterranean zones, means for radially expanding at 
least one of the soOd tubulars and the perforated tubulars within the vtfellbore, means 
for fluididy coupling the sdid tubtHars with the casing, means for fluididy coupling the 
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perforated tubulars with the solid tubutars, means for fluididy isolating the producing 
subterranean zone from at least one other subterranean zone within the wellbore, 
means for fluldidy coupling at least <me of the perforated tubulars with the producing 
subterranean zone» means for positioning one or more perforated tubular liners within 
5 the interior of one or more of the perforated tubulars, and means for preventing fluids 
from passing from one cf the producing zones that has not been depleted to one of the 
producing zones thfid has been depleted. 

Acccmfing to another aspect of the present invention, an api»aratu8 for extracting 
10 geothermd energy from a subtenranean formaHon containing a source of geottiemnal 
energy is provided that tndudes a zonal Isolation assenibly positioned within the 
subtenranean fomrtation including: one or more solid tubular inembers. each solid 
tubular member including one or more extenrtal seals, one or more perforated tubular 
members each including radial passages coupled to the eoild tubular membeis, and 
15 one or more perforated tid)ular liners each including one or more radial passages 
courHed to the Intertor surfeoes of one or nnore of the perforated tubular members, and 
a shoe coufried to the zonai Isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are fbnvied by a radial expansion 
process perfonned within the weBbore. 

20 

. According to another aspect of the present invention, a method of isolating a first 
subtenanean zone from a second subterranean zone including a source of geothermal 
energy in a welibcm Is provided that incliKles positioning one or more solid tubulars 
within the weibore, the solid tubulars traversing the first subterranean 2Dne» positioning 

25 one or more perforated tubutars each including one or more radial passages within the 
wellbcm, the perforated tubulars traversing the second subterranem zone. r«KJlaily 
expanding at least one of the scdid tubulars and perforated tubulars within the wellbore, 
fhjkffdy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subtenanean zone to the second subterranean zone 

30 within the wellbore external lo the primary solid tubulars and perforated tubulars, 
positioning one or nxxe perforated tubular liners within the Inteitor of one or mona of 
the perforated tubutam, and rsdialty etxpandng md plastically deforming the perforated 
tubular liners within the interior of one or more of the prorated tubulars. * 



17 



According to another aspect of the piBsent invention, a method of extracting 
geothennal energy from a subterranean geothemnal zone in a welltx>re, at least a 
portion of the welitKm including a casing, is provicted that includes positioning one or 
more solid tubulars within the welibore, positioning , one or more perforated tubulars 

5 each including one or mors radial passages within the wellbore. the perforated tubulars 
traversing the subterranean geothermal zone, radially expanding at least one of the 
sotkl tubulars and the perforated tubulars v\rithin the welibore. fluidicty coupling the solid 
tubulars with the casing, fluidiciy coupling the perforated tubulars with the solid 
tubulars, flutdidy isolating the subterranean geothennal zone from at least one other 

10 subterranean zone within the wellbcxre. and fluldicly coupling at least one of the 
perforated tubulars wWi the subterranean geothenmal zone. 

Accofdbig to another aspect of the present invention^ a system for isolating a first 
subterranean zone flrom a second geothennal subterranean zone in a wellbore Is 

15 provided that includes means for posittoning one or more solid tubulars wHhfn the 
wellbonSp the soGd tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tutnilars each lr>cludlng one or mors radial 
passages within the wellbore, the perforated tubulars traversing the second geothermal 
subtenanean zone, means for radially expanding at least one of the solid tubulars and 

20 perforated tubulars within the wellbore, means for fluldicly coupling the perforated 
tubulars and the solid tubulars, and means for preventing the passage of fluids from the 
first subtenranean zona to the second geothennal subtemanean zone within the 
weilbora external to the primary solid tubulars and perforated tajbulars. 

25 According to another aspect of the present invention, a system for extracting 
geothermal energy from a subtenanean geothermal zone in a wellbore, at least a 
portton of the welibore including a casing, is provided that Ir^dudes means for 
posifioning one or more solid tubulars within the wellbore, means for positioning one or 
more perforated tubudars each including one or more radial passages within the 

30 welibore, the perforated tubulars traversing the subtsrranean geothenmal zone, means 
for radially expanding at least one of the solid tubulars and the perforated tubulars 
within the welibore, means for fluldicly coupling the soKd tubulars with the casing, 
means for fluidldy coupling the perforated tubulars with the solid tubulars, means for 
fluidlcly Isolatir^ the subterranean geothemnal zone from at least one other 
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subterranean zone within the wetlbore, and means for flukiiciy coupling at least one of 
the perforated tubulars with the sut>terranean geothermal zone. 

According to another aspect of the present invention, an apparatus is provided that 
5 Includes a zonal isolation assembly including: one or more solid tubular members, each 
solid tubular nr)^ber Including one or more external seals, one or more perforated 
tubular menr^ers each including one or more radial passages coupled to the solid 
tubular members, and a shoe coupled to the zonal iaolatton assembly. At least one of 
the soBd tubular members and the perforated tubular nnembers are formed by a radial 
10 expansion pnocess perfbnmed wUhIn the wellbore. and the radial passage of at least 
one of the perforated tubular members are cleaned by further radial expansion of the 
perforated tubular members within the wellbore. 

According to anoltier aspect of the present invention, a method of isolating a first 
15 subtenranean zone from a second subterranean zone in a wellbore is provided tl^t 
indudas positioning orie or nxtre solid tubulars within the wellbore. the solid tubulars 
traverse the first subterranean zone, positioning* one or more perforated tubulars 
witNn tha wellbore ea<^ including one or mom radial passages, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the primary 
20 solid tubulars and perforated tubulars v^in the wellbore, fluidicly coupling the 
perforated tubulars and the solid tubulars, preventing tt^ passage of fluids from the 
first subterranean zone to thio second subterranean zone within the wellbore external to 
the solid tubulars and perforated tubulars. and cleaning materials from the radial 
passages of at teast one of the perforated tubulars by further radial expansion of the 
25 perfprated tubulars within the wellbore. 

Aiccordlng to another aspect of the present inventton, a method of extracHhg materials 
from a produclnig subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing, is provided that Includes posiOonIng one or more solid tubulars 
30 within the wellbore, positionbig one or more perforated tubulars wKNn the wellbore 
each inducUng one or more radial passages, tha perforated tubulars traversing the 
producing subterranean zone, radially e)^ndlng at least one of the solid tubulars and 
the perforated tubi^rs within the wellbore, fluidicly coupling the solid tubulars with the 
casing, fluldldy coupling the perforated tubulars with the solid tubulars, fluidicly 
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isolating the producing subterranean zone from at least one other subterranean zone 
¥Vithin the wellbore, fluididy coupling at least one of the perforated tubuiars with the 
producing subterranean zone, nxTnitoring the (^rating temperatures, pressuras, and 
flow rates wiHiin one or more of the perforated tubulare, and cleaning materials from 
5 the radial passages of at least one of tt)e perforated tubuiars by further radial 
expansion of the perforated tubuiars within the welibore. 

According to another aspect of the present irwention, a system for isolating a firsi 
subterranean zone from a seoond subterranean zone in a welibore is provided that 

^0' includes means for positioning one or mom solid tubuiars within the welibore, the solid 
tubuiars traversing the first subterranean zone, means for positioning one or more 
perforated tubuiars within the welibore each including one or more radial passages, the 
perforated tubuiars traversing the ^obnd subterranean zone, means for radially 
expanding at least one of the solid tubuiars and perforated tid>ulars within tlie welibore, 

15 means for fliAdjdy coupling the perforated tubuiars and the solid tubulaurs. means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the welibore external to the solid tubuiars &n6 perforated 
tubuiars, and means for cleaning materials from the radial passages of at least ohe of 
the perforated tubuiars by forther radial expansion of the perforated tubuiars within the 

20 weilbors. 

Acconling to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone In a welibore, at least a portion of the welibore 
including a casing, is provided that includes means for positioning one or more solid 

25 tubuiars within the welibore, means for positiorting one or more perforated tubuiars 
within the welibore each including one Or more radial passages, the perforated tubuiars 
traverdng the producing subterranean zone, means' for radially expanding at least one 
of the soDd tubuiars and the perfbrated tubuiars within the welibore, mear^ for fluldlcly 
coupling the solid tubuiars with the casing, means for fluididy coupling the perforated 

30 tubuiars with the solid tubuiars, means for fluididy Isolating the product subtenranean 
zone from at least one other subterranean zone within the weDboriei, means for fluididy 
coupling at least one of the perforated tutHJiars with the producing subterranean zone, 
and means for deanlng matsrlab from ttie radial passages of at least one of the 
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perforated tubulars by further radial expansion of the perforated tubulars within the 
wellbore. 

Brief Deecrtpitton of the Drawings 

FIG. 1 is a fragmentary cross-secfional view illustrattng the isolation of subterranean 
5 zones. 

Fig. 2a Is a cross sectional illustration of the placement of an illustrative embodiment of 
a system for isolating subtenranean zones within a borehole. 

10 Fig. 2b is a cross sectional Illustration of the system of Fig. 2a during the injection of a 
fliAllc malarial into the tubular support member. 

Fig. 2c Is a cross sectionai Illustration of the system of Fig. 2b whDe pulling the tubular 
expansion oone out of the wellbore. 

15 

Fig. 2d Is a cross sectional illustration of the system of Fig. 2c after the tubular 
expaiislon oone has been a)rrqplMely puDed out of tlie wellbore. 

Fig. 3 is a cross sectional illustration of an illustrative embodirnent of the expandable 
20 tubularmembersofthesystemof 2a. 

Rg. 4 is a flow chart illustraton of an illustrative embodiment of a method for 
manufeduring the expandable tubular member of Fig. 3. 

25 Fig. 5a is a cross sectional illustration of an itlustrattve embodiment of the upsetting of 
the ends of a tubular member. 

Fig. Sb is a cross sectional illustration of the expandal^e tubular member of Fig. Sa 
after radially expanding and plastically defbrnrtlng the ends tto mpandable tubular 
30 member. 

Fig. 5c Is a cross sectionai Utustrattoh of the expandable tubular member of Fig. 5b 
after forming threaded connections on the ends of the mparidable tubular rnemt)er. 
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Fig. 5d is a cross sectional illustration of the expandable tubuliar member of Fig. 5c 
after coupling sealing members to the exterior surface of the intermediate unexpended 
portion of the expandable tubular member. 

5 Fig. 6 is a cross-sectional illustration of an exemplary embodiment of a tubular 
expansion cone. 

Fig. 7 is a cross-sectional itiustraton of an exemptery embodiment of a tubular 
expansion cone. 

10 

Rg. 8 Is a fragmentary cross sectional illustration of an aitemattve embodiment of the 
system fbr Isolating subterranean zones of Fig. 1 . 

Fig. 9 is a fragmentary cross sectional illustration of an embodinDent of a method for 
15 lining one of the perforated tubular members of the system fbr isolating subterranean 
zones of Fig. 1 with a solid tubular liner. 

Fig. 10 Is a fragmentary cross sectional illustration of an embodiment of a method for 
seaSng one df the perforated tubular members of the system for isolating subterranean 
20 zones of Fig. 1 with a hardenable fluidic sealing material. 

. _ • • 

Fig. 11 is a fragmentary cross sectional illustration of an embodiment of a method for 
coupling one of the perforated tubular members of the system for isolating 
subterranean zones of Fig. 1 with the surrounding subterranean fcxmation. 

25 

Fig. 12 is a fragmentary cross sectional illustration of an embodiment of a method for 
coupling one of the perforated tubular members of the system for isolating 
subterranean zones of Fig. 1 witti a surrounding perforated welibore cadng. 

30 Fig* 13 Is a fragmentery cross sectional illustration of an embodiment of a method for 
Hnlng one of the perforated tubular members of the system for Isolating subtenanean 
zones of Fig. 1 with another pisrforated tubular mennber. 
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Rg. 14 is a fragmentary cross sectional iHustratibn of an alternative ernbodiment of the 
system for isolating subterranean zones of Fig. 1 ttiat includes a one-way valve for 
preventing flow from a producing zone into a depleted zone. 

5 Rg. 15 Is a fragmentary cross seoliondl illustration of an attemative emtxxliment of the 
system for isolating subtenanean zones of Fq. 1 in which the system is used to extract 
geothermal energy from a subtenranean geothermal zone. 

Detailed Description of the lihistrathm Embodiments 

10 An apparatus and method for isolating one or rnore subterranean zones from one or 
more c^er subterraraan zones is provided. The apparati^ and method permits a 
producing zone to be isolated from a nonprodudng zone using a oonftf}lnation of solid 
and slotted tubulars. In the pioduction mode, the teachings of the present disdoeure 
may be used in corhbination with conventional w6il knovm, production completion 

15 equ^ment and methods using a series of packers, solid tubing, perforated tubing, and 
sikflng sleeves, which wiD be inserted into the disclosed apparatus to pemitt the 
commingling and/or isotetlon of the subtenranean zones from each other 

Refening to Fig. 1, a wellbore 105 including a casing 110 are posittoned in a 
20 subterranean formation 115. The subterranean formatk>n 115 includes a number of 
productive and non-productive zones, Ir^uding a water zone 120 and a targeted oil 
sand zone 125. During expk3ration of the subterranean fonmatton 115, the wellbore 
105 may be extended in a well known mamer to traverse the various productive and 
non-productive zones, including the water zone 120 and the targeted oil sand zone 
25 125. . 

In a preferred mibodiment, in order to MtScfy isoiale the water zone 120 fmm the 
targeted on sand zone 125, an apparartus 130 is provkJed that includes one or more 
secttons of solkl casbig 135, one or more extemal seds 140, om or more sections of 
30 pierforatad casing 145, one or more Intermediate sections of solkl casing 150, and a 
solid shoe 155. In several exenr^ilary embocOments, the perforated casing 145 Includes 
one or nmrs radial passages. 
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The solid casing 135 provides a fluid conduit that transn^ fluids and other materials 
from one end of the sofld casing 135 to the other end of the solid casing 135. The solid 
casing 135 may comprfse any number erf convenHonat convnerdally available sections 
of solid tubular casing such as, for exanH)le» oHTield tubulars fabricated from chromium 
5 steel or fiberglass. In a preferred embodiment the solid casing 135 comprises ollTield 
tubulars available from various foreign and domestic steel mills. 

The solid casing 135 is preferably coupled to the casing 110. The soM ca^ng 135 
may be coupled to the casing 110 using any number cf conventional oomnwrdally 
10 available processes such as. for example, welding, ^tted and expandable connectors, 
or expandable solid connectors. In a prefened embodiment, this sold casing 135 is 
coupled to the casing 110 by uring expandable soHd connectors.' The solid casing 135 
may comprise a plurality of such solid casing 1 35. 

15 The solid casing 135 is prefeiably coupled to one inore of the perforated casings 145, 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
conventional commercially available processes such as. for example, welding, or 
stotted and expandable connectors, in a preferred embodinient, the solid casing 135 is 
coupled to the perforated casing 145 by expandable solid connectors. 

20 

In a preferred embodiment the casing 135 includes one more valve members 160 for 
controlling the flow of fluids and other materials within the interior region of the casing 
135. In an attemative embodiment during the production mode of (^ration, an 
intemsd tubular strtog with various amangements of packers^ perforated tubing, sliding 
25 sleeves, and valves may be employed within the G9>paratus to provide various options 
for commingling and isolating subterranean zones from each other while providing a 
fluid path to the surface. 

In a particularly preferred embodiment the casing 135 is placed into the wellbore 105 
30 by expanding the casing 135 in the radial Aedion Into Intimate contect with the interior 
walls of the wellbore 105. The casmg 135 may be expanded in the radtel direction 
using any nuriil>er of conventional oonnmercially available methods. 
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The seals 140 prevent the passage of fluids and other materials within the annular 
region 185 between the solid casings 135 and 150 and the weObore 105. The seals 
140 may oon^rise any number of conventional commercially avaijable seallrtg 
materials suitable for sealing a casing In a wellbore such as, for example, lead, aibt>er 

5 or epo)y. In a prrferred embodiment, the seals 140 comprise Stratalok epoxy material 
available from Halliburton Energy Sen/ices. The perforated casing 145 permits flufds 
and other materials to pass Into and out of ttie interior of the perforated casing 145 
from and to the annular region 165. In this manner, oiil and gas may be produced from 
a producing subterrarmin zone witTrin a subterranean formation. The perforated 

10 CBSbig 145 may comprise any number of conventional commerdally available sections 
of slotted tubular casing. In a prBferred embodiment, the perforated casing 145 
comprises expandable slotted bibular casing available from Petroline in Aberdeen, 
SooUmd. In a particular^ preferred emtbodiment, the perforated casing 145 comprises 
expandable slotted sandscreen tubular casing available from Petroline in Aberdeen, 

15 Scotland. 

The perforated casing 145 is preferably coupled to one or more solid casvYg 135. The 
. perfbrated casing 145 may be coupled to the solid cas^ 135 using any number of 
conventional commercially available processes such as, for example, vvetding, or 
20 slotted or solid expandable connectors. In a preferred embodiment, the perforated 
casing 145 is coupled to the solid casing 135 by expandable solid connectore. 

The perfbrated casing 145 Is preferably coupled to one or more intermediate solid 
casings 150. The perforated casing 145 may be coupled to the intemiediate solid 
25 casing 150 using arvy number of conventional cornmercially available prooesses such . 
as, for example, welding or expandable solid or dotted connectors. In a preferred 
* embodiment, the perforated casing 145 is coupled to the intermediate solid casing 1 50 
by expandable solid oonnectore. 

30 The last perforated casing 145 is preferably coupled to the shoe 155. The last 
perfbrated casing 145 may be coupled to the shoe 155 using any number of 
conventtonal commerdaUy avaBable prooesses such as, for example, welding or 
expand&d)le solid or slotted connedors. In a preferred embodimerit, the last perforated 
casing 145 is coupled to the shoe 155 by an expandable solid connector. 
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In an alternative embodiment the shoe 155 is coupled directly to the last one of the 
intennediate solid casings 150. 

5 In a preferred OT^iment, the perforated casings 145 are positioned within the 
wellbare 105 by expanding the perforated casings 145 in a radial direction Into intimate 
contact with the interior waHs of the weilbore 105.' the perforated casings 145 may be 
expanded in a radial direction using any number of conventional commerdaliy available 
processes. 

10 

The intennediate solid casing 150 pennits fluids and other materials to pass between 
adjacent perforated casings 145. The intennediate solid casing 150 may comprise 
any number of conventional commercially available sections of solid tubuteir casing 
such as, for example, oilfield tububrs fabricated from chromium steel or fiberglass. In 
15 a preferred enrdxxllment, the Intennediate solid casing 150 comprisiss oBfield tubulars 
available from foreign and domestic steel mills. 

The Intermediate solid casing 150 is preferably coupled to one or more sections of the 
perforated casing 145. The intennediate solid casing 150 may be coupled to the 
20 perforated casing 145 using any number of conventk>nal corrvnerdally available 
processes such as, for example, welding, or solid or slotted expandable connectors. In 
a preferred embodiment, the intennediate solid casing 150 is coupled to the perforated 
casing 145 by expandable solid connectors. The intermediate solid casbig 150 may 
comprise a plurality of such intennediate sofid casing ISO. 

25 

in a prefenred embodiment the each intermediate solid casing 150 Includes one more 
vah/8 members 170 for controlling the (low of fluids and other materials withbt the 
interior rs^on of the intemnediate casing 150. In an alternative embodiment as wiH be 
recognized by persons having ordbiary sldll in the art and ttie benefit of the present 
30 disclosure, during the production mode of operation, an internal tubular string with 
various arrangmnents of packers, perforated tubing, sliding sleeves, and valves may l>e 
employed within the apparatus to provide various options for commingling and isolating 
subtennnean zones from each other while prodding a fluid path to ttie surface. 
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In a particularly preferred embodim^t Vhe intermediate casing 150 is placed into the 
wellborB 105 by expanding the intermediate casing 150 in the radial direction into 
intimate contact with the interior walls of the wellbore 105. The Inlemiediate casing 
ISO may be expanded in the radial direction u^ing any number of conventional 
5 commercially available methods. 

In an altematlve embodiment one or more of the intermediate solid casings 150 may 
be omitted. In an alternative preferred errd>odiment, one or mofe of the perforated 
casings 1 45 are provided with one or more seals 140. 

10 

The shoe 1% provides a support member for the apparatus 130. In this manner, 
varkxis prbdudion and exploration tools may be supported by the show 150. The shoe 
150 may oon^Kfee any number of oonventionai oomnnefcially available st^oes suitable 
for use in a wellbore such as, for example, cement filled shoe, or an aluminum or 
IS composile shoe. In a prefenred embodiment, the shoe ISO comprises an aluntinum 
rim available from Halliburton. In a preferred embodiment, the shoe 155 is selected 
to provide suffident strength in compression and tension to pemnit the use of high 
capacity production and exploration tools. 

20 In a particuldrty preferred embodiment, the apparatus 130 includes a plurality of solid 
casings 135, a plurality of seats 140, a plurality of perforated casings 145, a plurality of 
intermediate solid casings 150, and a shoe 155. More generally, the apparatus 130 
may comprise one or more soUd casings 135, each with one or more valve members 
160, n perforated casings 145, n-1 intemnedlate solid casings 150, each with one or 

25 more valve members 170, and a shoe 155« 

During operation of the apparatus 130, oil and gas may be controiiably produced firom 
the targeted oil sand zone 11^ using the perforated clings 145. The oil and gas may 
then be transported to a surfeoe location using the solid casing 135. TTte use of 
30 Intermediate soBd casings 150 with valve members 170 pennits isolated sections of the 
zone 125 to be selectively isolated for production. The seals 140 permit the zone 125 
to be fluldicly isolated from the zone 120. The seate 140 further permits Isolated 
secfons of the zone 125 to be fluididy isolated ftom each other. In this manner, the 
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apparatus 130 pemrits unwanted and/or non-productive subterranean zones to be 
fluidicfy isolated. 

In an alternative emliodiment. as win l)e recognized by persons tiaving ordinaiy skill in 
5 the art and also tiaving the benefit of the present disclosure, during the production 
mode of operation, an internal tubular string with various annangements of packers, 
perforated tubing, sliding sleeves, and valves may be employed within the apparatus to 
provide various options for commingling and isotating subterranean zones from each 
other whie providbig a fluid path tothe swIiBoe. 

10 

In several alternative enrriDOdiments. the solid casing li3|S, the peiftxated casings 145, 
the Intermediate sections of solid casing ISO. and/or the solkl shoe 155 are radially 
expmded and plastically defbrnied within Hie weObore 105 in a conventional manner 
andto using one or mora of the mettKids and apparatus disdoaed in one or nwre of 

15 the foUowing: (1) U.S. palmt application serial no. 09/454.139, attorney docket no. 
25791.03.02, filed on 12/3/1999. (2) U.S. patent application serial no. 09/510.913, 
attorney docket no. 25791.7.02, fHed on 2/23/2000. (3) U.S. patent applteation serial 
no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000. (4) U.S. patent 
api^icalion serial no. 09/440,338, attorney dodcet no. 25791.9.02. filed on 11/15/1999. 

20 (5) U.S. patent application serial no. 09/523,480. attorney docket no. 25791 .1 1.02, filed 
on 3/10/2000, (6) U.S. patent application serial no. 09/512.895. attorney docket no. 
25791.12.02, filed on 2/24/2000. (7) U.S. patent application serial no. 09/511.941, 
attorney docket no. 25791. 16.0% filed on 2/24/2000. (8) U.S. patent applteation serial 
no. 09^.946, attorney docket no. 25791.17.02. filed on 8/7/2000, (9) U.S. patent 

25 appHcaUon serial no. 09/559.122. attorney docket no. 25791,23.02, filed on 4/26/2000. 
(10) PCT patent applk»tion serial no. PCT/USOO/18635, attorney docket no. 
25791.25.02, filed on 7/9/2000. (11) U.S. pravlskmal patent application serial no. 
60/162.671, attorney docket no; 25791.27. filed on 11/1/1999. (12) U.S. provisional 
patent appBcation serial no. 60/154.047. attonriay docket no. 25701.29. filed on 

30 0/16/1099. (13) U.& proviskxial patent applkiatton serial no. 60/159.082. attorney 
docket no. 25791.34, filed on 10/12/1099, (14) U.S. provistonat patant appHcatkm serial 
no. 60/159,038. attorney docket no. 25791.36. filed on 10/12/1999. (15) U.S. 
provistonal patent appficafion serial no. 60/1 59.033, attorney docket no. 25791.37, filed 
on 10/12/1999. (16) U.S. provistonal patent appHcatton serial no. 80/212,359. attorney 
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docket no, 25791.38. filed on 6/19/2000. (17) U.S. provisional patent application serial 
no. 60/16i5,228. attorney docket no. 25791.39. filed on 11/12/1999, (18) U.S. 
proMsional patent application serial no. 60/221,443. attorney docket no. 25791.45. filed 
on 7/28/2000, (19) U.S. provisional patent ap|)tlcation serial no. 60/221.645, attorney 

5 docket no. 25791 .46. filed on 7/28/2000, (20) U.S. provisional patent appik»lion serial 
no. 60/233.638, attorney docket no. 25791 .47, filed on 9/18/2000. (21) U.S. pnwlskxttil 
patmt application serial no. 60/237.334, attorney docket no. 25791.46, filed on 
10/2/2000. (22) U.S: provisional patent applteation serial no. 60/270,007, attorney 
docket no. 25791.50. fBed on 2/20/2001; (23) U.S. provisionai patent appltoatton serial 

10 no. 6G/262.434. attorney docket no. 25791.51. filed on.1/17/2001; (24) U.S. piovl8k>nal 
patent applicatton serial no. 60/259,486, attonney docket no. 25791.52, fRed on 
1/3/2001; (25) U.S. provisional patent appKcation serial no. 60/303,740, attorney docket 
no. 25791.61. filed on 7/8/2001; (26) U.& provisional patent applicatkm serial no. 
60/313,453. attorney docket no. 25791.59. fitod on 8/20/2001; (27) U.S. provisional 

15 patent appticatton serial no. 60/317.985. attorney docket no. 25791.67. fited on 
9/B/2001; (28) U.S. provisional patent applicatlori serial no. 60/316,3iB6. attorney docket 
no. 25791.67.02, fited on 9/10/2001; and (29) U.S. utility patent application serial no. 
09/969,922, attorney docket no. 25791.69, filed on 10/3/2001, ttie dl8ck)sures of wtiteh 
are incocporated herein by refwence. In an exemplary emtxxliment. the radial 

20 clearances between the radially expanded solkJ casings 135, perforated casings 145, 
intennnedlate sectkms of solid ca^g 150. and/or ttw solU shoe 155 and the weHbore 
105 are eliminated thereby eliminating the annuius between the solid casings, the 
perforated casings 145, the intennedlate sedtons of solM casing 150. and/or the soM 
shoe 1 55 and the wetlbore 1 05. In this manner, the optional need for filling ttte ennulus 

25 with a filter rhaterial such as, for example, gravel, may be eliminated. 

' Referring to Figs. 2a-2d. an Hiifitrative embodiment of a system 200 for Isotating 
subterranean formations indudes a tubuter suiwort m«nber 202 that defines a 
passage 202a. A tiriiutar expansion cone 204 that defines a passage 204a is coupled 
30 to an end of the tubular support memt>er .202. in an exemplary embodiment, the 
tubular expansion cone 204 includes a tapered outer surteoe 204b tor reasons to be 
described. 



29 



A prB^xpanded end 206a of a first expandable tubular member 206 that defines a 
passage 206b is adapted to mate with and be supported by the tapered outer surface 
204b of the tubular expansion oone 204. The first expandable tubular member 206 
further includes an unexpended intenmed^ portion 206c, another pre-exparKied end 

5 206d, and a sealing member 206e coupled to the exterior sur^ of the unexperKled 
intemnediate portion. In an exemplaiy embodiment, the inside and outside diameters of 
the pre-expanded ends, 206a and 206d/of the first eiqwndable tubular member 206 
are greater than the inside and outside diameters of the unexpended intermediata 
portion 206c. An end 208a of a shoe 208 is cwpled to the pre-expanded end 206a of 

10 the first expandable tubular member 206 by a conventional threaded connection 

An end 210a of a slolted tubular member 210 that defines a passage 210b is coupled 
to the olher pre-expanded end 206d of the first e)^ndable tubular member 206 by a 
conventional threaded connection. Another end 210c of the slotted tubular member 

15 210 is coupled to an end 212!a of a slotted tubular member 212 that defines a passage 
212b by a conventional threaded connection. A pre-expanded end 214d of a second 
expandable tubular member 214 that defbles a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular member 214 
fiirttier includes an unexpended intermediate portion 214c, another pre^xpanded end 

20 214d, and a sealing member 21 4e coupled to the exterior sur^oe of the unexpended 
intenmedtate portion. In an exemplary embodiment, the inside and outside diameters of 
the pre^xpanded ends, 214a and 214d, of the second expandable tubular member 
214 are greater than the inside and outside diameters of the unexpended ihtemrtediate 
portion 214c. 

25 

An end 216a of a slotted tubular member 216 that defines a passage 216b is coupled 
to the oBier pre-expanded end 214d of the second expandable tubular meinber^U t>y 
a conventional threaded connection. Another end 216c of the slotted tubular member 
216 is coupled to an end 218a of a slotted tubular member 218 that defines a [m»age 
30 218b by a conventional threaded connecUon. A pre-expanded end 220a of a third 
expandable tubular nnember 220 that defines a passage 220b is coupled to the other 
end 218c of the slotted tubular member 218. The third expandable tubular member 
220 further includes an unexpended intmnediate portton 220c another pre^xpanded 
erxl 220d, and a sealing member 220e coupled to the exterior surface of the 
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unexpended intenradiate portion, in an exemplary endxxliment, the inside and outside 
diameters of the pre-expanded ends, 220a and 2206, of the third e)q>andable tubular 
member 220 are greater than the inside and outside diameters of the unexpended 
' intenmedlate portion 220c. 

S 

An end 222a of a tubular member 222 is threadabiy coupled to the end 30d of the third 
expandable tubular niember 220. 

In an exemplary embodiment, the Inside and outside diameters of the pre-expanded 
10 ends, 206a, 206d, 214a, 214d, 220a and 220d, of the expandable tubular members. 
206, 214. and 220, and the slotted tubular nnembers 210, 212, 216. and 218, are 
siA>stanlially equal. In several exemplary embodiments, the sealing nnembers, 206e, 
214e, and 220e, of the expandable tid>ular membws, 208. 214, and 220, respectively, 
further include anchoring Elements for engaging the weDbore casing 104. In several 
15 exemplary emt)odiments, the stotled tubular nnerrAwrs, 210. 212, 216, and 218, are 
oonventior^l slotted ttdimldr members having threaded end connections suitable for 
use in an oil or gas well, an underground pipeKne. or as a structural support In several 
alternative embodiments, the slotted tubular members, 210. 212, 216. and 218 are 
conventional slotted tubular members for recovering or introducing fluidic materials 
20 such as, for example, oil, gas and/or water from or into a subterranean fomtation. 

In an exemplary embodinient, as ilhjstrated in Fig. 2d, the system 200 is. initially 
positioned in a borehole 224 fpnned in a subterranean fomnation 226 that includes a 
water zone 226a and a targeted oil sand zone 226b. The borehole 224 may be 

25 positicxied in any orientation from vertical to horbs>nlal. In an exemplary embodiment, 
the i9>per end of the tubidar support member 202 may be supported in a conventional 
manner using, for example, a slip Joint, or equivalent device in order to permit upward 
movement of the tubular support merrtber and tubular expar^lon cone 204 relative to 
one or mcro of the expandable tubular members, 206, 214, and 220, and tubular 

30 members. 210. 212, 216, and 218. 

In an exemplary embodiment, as ilhistrated In Fig. 2b, a fluidic material 228 is then 
injected Into the system 200. through the passages, 202a Bind 204a, of the tubular 
support member 202 and tubular expansion cone 204. respectively. 
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in an exennplary embodiment, as illustrated in Fig. 2c, the continued Injection of the 
fluidic material 228 through the passages, 202a and 204a, of the tubular support 
member 202 and the tubular expansion cone 204, respectively, pressurizes the 

5 passage 18b of the shoe 18 below the tubular expansion cone tiiereby radially 
expanding and plastlcaliy defonning the expandable tubular member 206 off of the 
tapered extemal sutfaoe 204b of the tubular expansion cone 204. In particular, the 
intermediate non pre^xpanded portion 206c of the expandable tubular member 206 is 
radially expanded and plastically deformed off of the tapered extemai surftee 204b of 

10 the tubular expansion cone 204. As a result, the sealing member 206e engages the 
interior surface of the weillbore casing 104. Consequently, the radRaNy expanded 
intermediate portion 206c of the expandable tubular member 206 Is thereby coupled to 
the wellbore ca^ng.104. In an exerhplary embodiment the radtaSy e}4>anded 
Intennediate portion 206c of the expandable tubular member 206 is also thereby 

15 anchored to the welibore casing 104. 

In an exemplary embodiment, as illustrated in Fig. 2d, after the expandable tubular 
member 206 has been piasticaliy defomned and radially expanded off of the tapered 
extemal surface 204b of the tubular expansion cone 204, the tubular expansion cone is 

20 pulled out of the borehole 224 by applying an upward force to the tubular support 
member 202. As a result, the second and third expandable tubular members, 214 and 
220, are radially expanded and plastically defonned off of the tapered extsnial surface 
204b of t^ie tubular expansion cone 204. In particular, the intermediate non pre- 
expanded portion 214c of the second expandable tubular member 214 is radially 

25 expanded and plastically defomie4 off of the tapered extemal surface 204b of the 
tubular expansion cone 204. As a result, the sealing member 214e engages tt)e 
interior surface of the welibore 224. Consequ^y, the radially expanded intemnediate 
portion 214c of the second expandable tubular member 214 is thmby coufrfed to the 
wellbora 224. in an 9xsmplary embodinrtent, the radiaiiy expanded intennediate portion 

30 214c of the second expandable tubular member 214 is also thereby anchored to the 
wellbora 104. Furthenmore, the continued application of the upward force to the tubular 
member 202 wBI then displace the tubular expansion cone 204 upwwlly into 
engagement with the pro-expanded end 220a of the third expandable tubular member 
220. Finally, the continued application of the upward force to the tubular member 202 
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win thdn radially expand and plastically defomn the third exparniable tubular member 
220 off of the tapered external surface 204b of the tubular expansion cone 204. In 
particular, the intermediate non pre-expanded portion 220c of the third expandable 
tubular member 220 is radiafly expanded and plastically deformed off of the tapered 
5 external surface 204b of the tubular expansion cone 204. As a result the sealing 
rrtember 220e engages the interior surface of the wellbore 224. Consequently, the 
radially expanded intenradiate portion 2^ of the third expandable tubular member 
220 is thereby coupled to the \ivellbore 224, In an exemplary embodiment, the radially 
expanded Intermediate pcwtion 220c of the third expandable tubular nnember 220 Is 
10 also thereby anchored to the wellbore 224. As a result, the water zone 2^6a and 
fluidicly isolated from the targeted oil sand zone 226b. 

After completing the radial expansion and plastic defomnation of the third expandable 
tubular member 220, the tubular support member 202 and the tubular expansion oone 
15 204 are removed from the wellbore 224. 

Thus, during the operation of the system 10, the intenmediate non pre-expanded 
portions, 206c 214c and 220c, of the expandable tubular members, 206, 214, and 
220, respectively, are radiaily expanded and plastically defomned by the upward 

20 displacement of the tubular expansion cone 204. As a resuK, the sealing members. 
206e, 214e, and 220e. are displaced in the radial direction into engagement with the 
wellbore 224 thereby coupling the shoe 208, the expandable tubular member 206, the 
slotted tubular nr^mbers, 210 and 212, the expandable tubular member 214, the slotted 
tubular members, 216 and 216, and the expandable tubular member 220 to the 

25 wellbore. Furthermons, as a result, the connections between the expandable hjbular 
members. 206, 214, and 220, the shoe 208, and the slotted tubular members, 210, 
' 212, 216, and 218, do not have to be expandable oonnections thereby providing 
significant cost savings. In addition, the Inside diameters oF the expandable tubular 
members, 206, 214, and 220, and the slotted tubular members, 210, 212. 216, and 

30 218, after the radial exparision process, are substantially equal. In this manner, 
addttionai oonventtonal tools and other conventional equipment may be eatily 
positioned wftMn. and moved through, the expandable and slotted tubular members* In 
several alternative embodiments, the conventional tools and equipment include 
conventional valving and other oonventionai flow control devices for oontrolling the flow 
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of fliBdIc materials within and betwem the expandable tubular members, 206. 214. and 
220, and the slotted tubular members, 210, 212, 216, and 218. 

Furthermore, in the system 200, the slotted tubular members 210. 212. 216, and 218 
5 are 'mterteaved among the expandable tubular members, 206, 214, and 220. As a 
result, because only the intemfiedlate non pre^xpanded portions, 206c. 214c. and 
220c, of the expandable tubular members, 206, 214, and 220, respecth^ly, are radially 
expanded and plasticaily deformed, the slotted tubular members, 210, 212, 216, and 
218 can be conventional stotted bJbular members thereby significantly reducing the 

10 cost afKl complexity of the system 10. Moreover, because only the Intermediate non 
pre-expanded portioris, 206c, 214c and 220c, of the expandable tubular members, 
206, 214, and 220, respectively, are radially expanded and plastically defonned, the 
number and length of the Interleaved stotled tubular members, 210, 212, 216, and 218 
can t>e much greater than the number and length of the e}q)andable tubular memt3ers« 

15 In an exen^ry embodlmeni the total length of the intehrviediate non pre-expanded 
portions, 206c, 214c, and 220c, of the expandable tubular members, 206, 214, and 
220, is approxlrnately 200 ftei, and the total length of the slotted tubular members, 
210, 212. 216. and 218, is approximately 3800 feet. Consequently, in an exemplary 
embodiment, a system 200 having a total length df approximately 4000 feet is coupled 

20 to the vmllbore 224 by radially expanding and plastically defomoing a total length of only 
approximately 200 feet 

Furthemiore. the sealing mennbers 206e. 214e. and 220e, of the expandable tubular 
members, 206, 214, and 220, respectively, are used to couple the expandable tubular 
25 members and the slotted tubular members. 210, 212, 216, and 218 to the weltbore 224, 
the radial gap between the slotted tubular members, the expandable tubular members, 
and the welibore 224 rhay be large enough to effectively eliminate the possibility of 
damage to the expandable tubular members and slotted tubular members during the 
placement off the system 200 within the welibore. 

30 

In an exemplary embodiment, ttie pre-expanded ends, 206a, 206d, 214d, 214d, 220a, 
and 220d, of the expandiable tubular membens, 206, 214, and 220, respectively, and 
the slotted tubular nnemberB, 2l6, 212, 216, and 218, have outside diameters and wall 
thidcnesses of 8.375 inches and 0.350 inches, respectively; prior to the radial 
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expansion, the intermediate non pre^xpanded portions. 206c 214c. arxl 220c, of the 
expandai}le tubular memt)ers, 206, 214, and 220, respedively, have outside diameters 
of 7.625 inches; the slotted tut>uiar members. 210, 212, 216, arul 216. have inside 
diametars of 7.675 inches; after the radial expansion, the Inside diameters of the 
5 mtermediate portions. 206c 214c and 220c of the ncpahdaUe tubular members. 206, 
214. and 220. are equal to 7.675 inchiss: and the weHbora 224 has an inside diameter 
of 8.755 inches. 

In an exemplary embodiment, the pre-expanded ends. 206a, 206d. 214a. 214d. ^a, 
10 and 220d. of the expandable tubular members. 206. 214. and 220, respectively, and 
Ihe slotted tubular members. 210. 212. 216. and 218. have outside diameters and wall 
thicknesses of 4.500 inches and 0.250 inches, respecdvei^ prior to the radial 
eocpansion. ttie Intenmediate non pre<«(panded portion^, 206c. 214c and 220c of the 
mprndable tubitfar members, 206, 214. and 220. respectively, have outside disnneters 
15 of 4.000 inched; the slotted tubular members, 210, 212, 216. and 218. have inside 
diameters of .4.000 inches; after the radial expansion, the inside tiKam^rs of the 
■ntemwdiate portions. 206c 214c and 220c of the.expandabia tubular members, 206. 
214, and 220. are eqtnl to 4.000 inches; and the wellbore 224 has an inside diameter 
of 4.882 inches. 

20 

In an exemplary embodiment, the system 200 is used to Inject or extract fluidic 
materiais such as. for example, oil. gas. and/or water into or from the subterranean 
fomntlon 226b. 

25 Rafionlng now to Fig. 3, an exemplary embodiment of an expandabte tubular member 
300 «rii now be descrywd. The tobuiar member 300 defines an Interior region 300a 
and includes a first end dOOb Including a first threaded connection 300ba. a first 
iaperM portion 300c an Intemiediato portion 300d, a second tepered portion 300e, 
and a second end 300f iiiduding a second ttweaded connection 300fe. The tobuiar 

30 member 300 further preferably includes an intermediate sealing member 300g that is 
ootvled to the exiwior surface of the internriediato portion 300d. 

m an exemplary embodiment, the tolHJiar member 300 has a suttstantially annular 
cross section. The tobirfar member 300 may be fabrtcatod from any number of 
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conventional conimefcially available materials such as. for example. Oilfield Country 
Tubular Goods (OCTG), 13 chronrdum steel tubing/casing, or L83, J55. or P110 API 
casing. 



5 In an exemplary embodiment, the interior 300a of the tubular member 300 has a 
substantially drcular cross section. Furthermore, in an exemplary embodiment, the 
Interior region 300a cf the tubular member includes a first inside diameter Di, an 
intermedtate inside diameter Dmi and a second inside diameter Dz. in an exemplary 
embodiment, the first and second inside diameters, D% and D2, are substantially equal. 
10 In an exemplary embodiiTOnt the first and second inside diam^ers, Di and D2. are 
greater than the Intennedtale inside dtameter Dbit. 

The ftst end 300b of the tidxilar member 300 is coupled to the Intemiediate portion 
, 300d by the first tapered portion 300c> and the second end SOOT of the tubular member 

15 is coupled to the intemiediate portion by the second tapered portion 300e. In an 
exemplary embodiment the wtsMe diameters of the first and seoorfd ends, 300b and 
300r, of the tubular member 300 is greater than the outside diameter of the 
intemiediate portion 300d of the tubular nriember. The first and second ends, 300b and 
30df, of the tubular member 300 include wall thicknesses, ti and tj, respectively. In an 

20 exemplary embodiment the outside diameter of the intemnedlate portion 300d of the 
tubular member 300 ranges from about 75% to 98% of the outside diameters of the first 
and second ends, 300a and 300f. The Inlennediate portion 300d of the tubular 
member 300 includes a wail thidcness t^r- 

25 In an exempiaiy embodiment, the wall thicknesses ti and t2 are substantially equal in 
order to provMe substantially equal burst strength for the first and second ends, 300a 
and 300f, of the tubular member 300. In an eo^mplary embodiment, the wall 
tNdcnesses, ti and are both greater than ttie wall thickness t^T in order to optimally 
mateh the burst strength of ttie first md second ends, 300a and 300f. of the tubular 

30 member 300 with the inlennediate portion 300d of the tubular member 30^^ 

In an memplary embodiment, the fbt and second tapered portions, 300c and 300e, 
are Inclined at an angle, a, relative to the tongltudlnal dlredton ranging from about 0 to 
30 degrees in order to optimally facilitate the radial expanston of the tubular member 
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300. In an exemplary embodiment, the first and second tapered pcxtions, 300c and 
300e, provide a smooth transition between the first and second ends, 300a and 300f, 
and the intermediate portion 300d« of the tubular member 300 in order to minimize 
• stress concentrations* 

5 • ' * ' 

The intermediate sealing member 300g is coupled to the outer surface of the 
intarmsdiate portion 300d of the tubuiar ntember 300. In an exemplary embodiment 
the Intanmediata sealing member 300g seals the Inters between the intermediate 
portion aOOd of the tubular member 300 and ttie interior surface of a \Mellbore casing 

10 ZOS. or other preexistir^ structure, after the radial expansion and plasfic deformation of 
the irrtermediate portion 30dd of the tubular rnember 300. In an exemplary 
embodiment, the ihtermedlete seialing member 300g has a substantialiy annular cross 
section. In an exemplary embodinmntp the outside diameter of the intermediate sealing 
member 300g b selected to be lesd than the outsMe diameters of the first and second 

15 ends, 300a and 300f, of the tutxjleir member 300 in order to optimally protect the 
Intermediate sealing member 300g during plaoemenft of the tubular member 300 witNn 
the wellbore casings 305. The intenrnediate sealing member 300g may be fabricated 
from any number of conventional conmierdally available materials such as, for 
example, thermoset or thermoplastic polymers. In an exemplary enhbodiment, the 

20 Intemiedtate sealing member 300g is fabricated from thennoset polymers in order to 
optimally seal the radially expanded intermediate portion 300d of the tubular member 
300 with the weilbore casing 305. In several alternative embodiments, the sealing ^ 
member 300g Includes one or more rigid anci>or$ for engaging tlie weflbore casing 305 
to thereby anchor the radially expanded and plastically deformed intermediate portion 

25 300d of the tubular member 300 to the weilbore casing. 

* Referring to Figs. 4, and 5a to Sd, in an emmplary embodiment, the tubular member 
300 is formed by a pnxess 400 that Includes the steps of: (1) upsettk>g both ends of a. 
tubular member in step 405; (2) expanding both upset ends of the tubular member, in 
30 step 410; (3) stress relieving both expanded ^pset ends of the tubular member in step 
415; (4) fonming threaded connections In both expanded upset ends of the tubuiar 
member in step 420; and (5) puttir^ a sealing material on the outside diameter of the 
non-expanded intenmediate portion of the tubular merTrt>er in step 425. 
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As illustrated in FIG. 5a, in step 405« both ends. 500a and 500b. of a tubular nnember 
500 are upset using conveiittonal upsettlrtg methcxls. The upset ends, 5Q0a and 5Q0b, 
of the tubular member 500 include the wail thicknesses ti and ta. The intermedlatd 
portion 500c of the tubuter memt>er 500 includes the wall thickness ti^T and the interior 

5 diameter Dint. In an exemplary embodiment the wall thicknesses U and iz are 
substantfaily equal in order to provide burst strength that is substantially equal along 
the entire length of the tubidar nnember 500. In an exemplary embodiment, the wail 
thicknesses ti and ^ are both greater than the wall thickness tiMr In order to provkle 
burst strength that is substantially equal along the entire length of the tubular memtier 

10 500» and also to optinrally fticflitatB the fbrmatton of threaded connections in the fiM 
and second ends, 500a and 500b. 

As Hlustrated in Rg! 5bp in steps 410 and 41 5. both ends, 500a and 500b, of the tubular 
. member 500 are radially expanded using conventional radial expanston methods, and 

15 then both ends* 500a and SOOb, of the tubular member are stress relieved. The 
radtally expanded ends, SOOa and SOOb, of the tubular member 500 include the interior 
diameters Di and O2. In an exemplary embodiment, the interior dlanwters Di and D2 
are substantially equal in order to provide a burst strength that is substantially equal, in 
an exemplary embodiment, the ratk> of the interior diameters Di and D2 to the interior 

20 diameter Dim ranges from about 100% to 120% in order to tacilitate the subsequent 
radial ex|[>ansk>n of the tubular nrtember 500. 

In a preferred embodiment tl^ relationship between the wall thicknesses ti. t2, and Iint 
of the tid>ular member 500; the inskle diameters Di, D2 and Dint of the tubular member 
25 500; the Inskle diameter IK^m of the wellbore casing, or other structure, that the 
tubular member 500 will be inserted into; and the outside diameter Dom of the 
expanstoh cone tliat will be used to radially expand the tubular member 500 within the 
wellbore ca^ng Is given by the following expresskxi: 




where ti » tz; and 
Dt«D2. 

By satisfying the relattonship given in equation (1)» the expansion forces placed upon 
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the tabular member 500 during the subsequent radial expansion pftx»ss are 
substantially equalized. More generally, ttie relationship given in equation (1) may be 
used to calculate the optimal geonr)6try for the tubular nr)erT^r 500 for subsequent 
radial extension and plastic defonr^ation of the tubular member 500 for fabricating 
5 and/or repairing a wellbore casing, a pipeline, or a structural support. 

As Illustrated in FIG. 5c, in step 420, conventional threaded connections. 500d and 
SOOe. are formed tn both expanded ends, 500a and 500b, of the tubular member 500. 
in an emmplary ennbodlment the threaded oonnedions, SOOd and SOOe, are provided 
10 using conventional processes for ftxming pin and box type threaded connedions 
available f^ Atla&aradford. 

As illustrated In Fig. 5d, ir^ step 425, a seaBng member SOOf is men applied onto the 
outside diameter of me noh-expanded intermediate portion SOOe of the tubular memtier 

15 500. Th^ sealing member SOOf may be applied to the outside diameter of the non- 
expanded Mermediate portion SODc of the tubular member 500 using any number of 
. conventtonal commercially avallaUe methods. In a preferred embodiment, the sealing 
noember SOOf is applied to the outside diameter of the intemiediate portion 500c of the 
tubular member 500 using commerdaUy available chemical and temperature restetant 

20 adhesive bonding. 

In an exemplary embodiment, the expandable tubular members, 206, 214, and 220, of 
the system 200 are substantially identical to, and/or incorporate one or more of the 
teachings of, the tubular members 300 and 500. 

25 

Retemng to Hg. 6, an exemplary embodiment of tubular expansion cone 6O0 for 
racflaly expanding ttie tubular members 206, 214, 220, 300 and 500 will now be 
described. The expansion cone 600 defines a passage 600a and Indudes a front end 
605, a rear end 610, and a radial expansion section 615. 

30 

in an exemplary embodiment, the radicd expansion section 615 indudes a first conical 
outer surface 620 and a second conical outer surface 625. The first conical outer 
surface 620 indudes ah angle of aHadk Oi and the second conicel outer surface 625 
indudes an angle of atteck 02. In an exemplary embodlrnent, the angte of attedc a% is 
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greater than the angle of attack 02. In this manner* the first conical outer surface 620 
opttnmlly radially expands the intenmediate portions. 206c, 214c. 220c, 300d, and 500c, 
of the tubular members, 206. 214, 220. 300, and 500, and the second conical outer 
surfooe 525 optimally radlalty expands the pre^xpanded first and second ends, 206a 
5 and 206d, 214a and 214d, 220a and 220d, 300b and 300f, and 500a and 500b/of the 
tubtilar members, 20^, 214. 220, 300 and 500. In an exemplary embodiment, the first 
conical outer surface 620 includes an angle of attadc Qi ranging from about 8 to 20 
degrees, and the second oorrical outer surface 625 includes an angle of attack 02 
ranging from about 4 to 15 degrees in order to optimaBy radially expand and plastically 
10 defonn the tubular mennl>ers» 206, 214. 220, 300 and 500. More generally, the 
expanston cone 600 may include 3 or more acQaoent conical outer surtaoes ha>ring 
angles of attack that decrease from the front md 605 of the expanskm cone 600 to the 
rear end 610 of the expansion cone 600. 

15 Referring to Fig. 7, another exemplary embodiment of a tubular expanskm cone 700 
defines a passage 700a and includes a front end 705, a rear end 710, and a radial 
expanskxf) section 715. In an exemplary e/nbodiment. the radial expansion section 715 
includes an outer surface having a substantially paraboite outer profile thereby 
provkling a parabok>id shape. In this manner, the outer surface of the radial expansion 

20 section 715 provides an angle of attack that cmstantly decreases from a maximum at 
the front end 705 of the expansion corie 700 to a minimum at the rear end 710 of the 
expansion cone. The parabolk; outer proi9e of the outer surface of the radial 
expansion section 715 may be fonned using a plural9y of adjacent discrete conteal 
secttons and/or using a corrtlnuous cun^ surface. In this manner, the region of the 

25 outersurfaceof the radal expanskm eect^ 

expanston cone 700 may optimally radially expand the intennedlate portions, 206c, 
214c. 220c 300d. and 500c, of the tubular members. 206. 214. 220, 300, and 500, 
while the regkm of the outer surface of the radal expanskm section 715 adjacent to the 
rear md 710 of the e}q[>anston cone 700 may optimally radially expand the pre- 

30 expanded first and second ends, 206a and 206d, 214a and 214d. 220a and 220d, 300b 
and 300r. and SOOa and SOU), of the tubular members, 206, 214. 220. 300 arid 500. In 
an exennplary embodiment the parabolic profBe of thei outer surftioe of the radial 
expansion sectbn 715 is selected to provMe an angle of attack mat ranges fnxn about 
8 to 20 degrees in the vidriity of the front end 705 of ttie expansion cone 700 and an 
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angle of attack in the vidnity of the rear end 71 0 of the expansion cone 700 from about 
4 to 15 degrees. 

In an exemplary embodiment, the tubular expansion oone 204 of the system 200 is 
5 substantially Mentical to the expansion cones 600 or 700, arxl/or inoorporates one or 
nrK>re of the teachings of the expansion cones 600 and/or 700. 

In several alternative embodiments, the teachings of the apparatus 130. the system 
200, the expandable tubular member 300/ the method 400, and/or the expandable 
10 tubular rhember 500 are at least partially combined. 

Referring to Rg. 8, in an aHemative embodiment, conventional temperature, pressure, 
and flow sensors. 802, 804, and 806. respecth^y, are operably coupled to the 
perforated tubulafs 145 of the apparatus 130. The temperature, pressure, and flow 

IS sensors, 802, 804, and 808, respectively, in turn are operably coupled to a controller 
810 that receives and processes the output signals generated by the temperature, 
pressure, and ftow sensors to thereby oontrpl the operation of the flow control valves 
160 to enhance the operational efficiency of the apparatus 130. In several exemplary 
embodiments, the control algorithms utilized by the controller 810 for oontrolling the 

20 operation of the flow control valves 160 as a function of the operating teniperature, 
pressure, and ftow rates within the perforated tubular members 145 are conventional. 

Refening to Fig. 9, in an alternative embodiment, a solid tubular member 905 Is 
ooupted to one of the perforated tubular hfiembers 145 by radially expanding and 

25 plastically deforming the solid tubular member into engagement with the perforated 
tubuter member in a conventional manner and/or using one or nmre of the r«lial 
expansion methods disclosed in one or nrusre of the following: (1) U.S. patent 
application sertal no. 09(454,139, attomey docket no. 25791.03.02, filed on 12/3/1999, 
(2) U.& patent application sertei no. 09/510,913, attorney docket no. 25791J.Q2, filed 

30 on 2/23/2000, (3) U.S. patent applteaUon serial no. 09/502,350. attomey docket ho. 
25791.8.02, filed on 2/100000. (4) U.S. patent applicatkm serial no. 09/440,338. 
attomey docket no. 25791,9.02. filed on 11/15/1909, (5) U.S. patent applteation serial 
no. 00/523,460. attorney docket no. 25701.11.02, filed on 3/10/2000, (6) U.S. patent 
applicatkxi serial no. 09/512,89S» attomey docket no. 25791.12.02. filed on 2/24/2000, 
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(7) U.S. patent application serial no. 09/511,941. atbmey docket no. 25791.16.02, filed 
on 2/24/2000, (8) U.S. patent application serial no. 09/588,946, attorney docket no. 
25791.17.02. filed on 6/7/2000, (9) U.S. patent applicatk)n serial no. 09/559,122. 
attorney docket no. 25791.23.02, filed on 4/26^00. (10) PCT patent application serial 

5 no. PCT/USOO/18635, attorney docket no. 2579125.02. filed on 7/9/2000. (11) U.S. 
proviskmal patent applteatton serial no. 60/162,671, attonney docket no. 25791.27. filed 
on 11/1/1999. (12) U.S. provisiondl patent apr^ication serial no. 60/154,047. attorney 
docket no. 25791.29, filed on 9/16/1999. (13) U.S. provisional patent applicatton serial 
no. 60/159,082, attorney docket no. 25791.34. filed' on 10/12/1999. (14) U.S. 

10 provlstonal patent appOdatton serial no. 60/159.039. attorney docket no. 25791 .36, filed 
on 10/12/1899. (15) U.S. provistonal patent application serial no. 60/159.033. attorney 
docket no. 25791.37. filed on 10/12/1999. (16) U.S. provisional patent application serial 
no. 60/212.359. attorney docket no. 25791.38, filed on 6/19/2000, (17) U.S. provisional 
patmt application serial no. 60/165.228. attorney docket n6. 25791.39, filed on 

15 11/12/1999. (18) U.S. provisibnal patent applicatton serial no. 60/221.443. attorn^ 
docket no. 25791.45. filed on 7/28/2000. (19) U.S. pnoviskmal patent apfriicatton serial 
no. 60/221,645. attorney docket no. 25791 .46. filed cn 7/2BC000, (20) U.S. provisional 
patent application serisd no. 60/233,638, attorney docket no. 2579147, filed on 
9/18/2000, (21) U.S. provisional patent applk:atlon serial no. 60/237.334, attorney 

20 docket no. 25791.48, filed on 10/2/2000, (22) U.S. provisional patent application serial 
no. 60/270,007. attorney docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional 
patent appljcation serial no. 60/262,434. attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S. provisional patent applk»tion serial no. 60/259,486, attonney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provlstonal patent application serial 

25 no. 60/303,740, attorriey docket no. 25791.61, filed on 7/6/2001; (26) U.S. provisional 
patent applicatton serial no. 60/313,453, attorney docket no. 25791.59. filed on' 
8/20/2001; (27) U.S. provistonal patent applicatton serial no. 60/317.9B5. attorney 
docket na 25791.67. filed on 9/6/2001; (28) U.S. provistonal patent applicatton serial 
no. 60.318.386, attorney docket no. 25791.67.02. filed on 9/10/2001; and (29) U.S. 

30 utility patent application serial no. 08/969,92^ attorney docket no. 25791.69. filed on 
10/3/2001, the disclosures of wtitoh are Incorporated herein by reference. In this 
manner, the solkJ tukwlar nieml)er 905 fluldidy seals the radial passages fbnmed In the 
perforated tutHilar ineml)er 145 Oiereby preventing the passage of fluidic materials 
and/or formatton materials through the perforated tubular member 
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Referring to Fig. 10, in an alternative emtxxiiment, the radial oper\ings in one of the 
perforated tubular mennbera 145 are sealed by injecting a hardenaUe ffuidic se^g 
material 1005 into the radial openings in the one perforated tubular nnember by 

5 positioning a closed ended pipe 1010 having one or more radial openings 1010a within 
the one perforated tubular member 145. Conventional sealing members 1015 and 
1020 then seal ttie interface between the pipe 1010 and the opposite ends of the one 
p^forated tubidar member 145. The hardenable fluidic sealing material 1005 is then 
injeded into the radial openings in the one perforated tubular member 145» The 

10 sealing members 140 prevent the passage of the hardenable fluidic seaHng material 
out of the annulus between the one perforated tubular nriember 145 and the formation 
125. The pipe 1010 and sealing members, 1015 and 1020. are then removed from the 
apparatus 130, and the hardenable fluidic sealmg material is allowed to cure. A 
conventional drill string may then be used to remove any excess cured sealing material 

15 from the Interior swface of the one pevforated tubular merr^ 145. In an exempiaiy 
embodiment, the harilenable fluidic sealing material Is a curable epoxy resin. 

In an aMemative embodiment, as illustrated In Fig. 11, one or more of the perforated 
tubular membere' 145 of the apparatus 130 are radially expanded and plastically 

20 deformed into contact with the surrounding fonnation 125 ttiereby compressing the 
surrounding fonnation. In this manner, the suncundlng fomiatlon 125 Is maintained in 
a state of compression thereby stabilizing the surrounding fomf^tion, reducing the ftow 
of loose particles from the suntxinding fonration into the radial openings of the 
perforated tubular member 145, and enhancing the recovery of hydrocarbons from the 

25 surrounding formation. 
* 

In art aKemative embodinrient, a seismic source 1105 is positiohed on a surface 
location to thereby ImpaiX seismic energy into the fbnration 125. In this manner, 
particles lodged in the radial openings in the perforated tubular member 145 may be 
30 dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocartxHts from the formation 1 25. 

In an alternative embodiment, after the perforated tubular rriember 145 has been 
radially expanded and plastically formed into contact with the surrounding formation 
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125» thereby cxDupling the perforated tubular member 145 to the surrourxilng formation, 
an impulstve load is applied to the perforated tubular member. The impubive toad may 
be applied to the perforated tubular member 145 by applying the load to the end of the 
apparatus 130. The impulsh/e load is then transferred to the sunrxjndlng formation 125 
5 thereby oompactirtg and/or slurrifying the surrounding formation. As a result, the 
reoovery of hydrocart)ons from tlie formation 1 25 is enhanced. 

In an alternative embodiment, as illustrated in Fig. 12, a w^ibore casing 1205 having 
one or more perforations 1210 Is positioned within the wellboie 105 that traverses the 

10 formation 125* When the apparatus 130 is positioned within the wellbore 105, one or 
more of the perforated tubular members 145 of the apparatus 130 are radialty 
expanded and plaeticaDy defomried into cpniact wiOi the welibore casing 1205 thereby 
compressing the surrounding fonration 125. In this manner, the surrounding formation 
1% is maintdned in a state of compression thereby stabilizing the surrounding 

15 formation, reducing the flow of loose particles from the sunroundlng fbnnation into the 
radial openings of the perforated tubular nnember 145, and enhancing the recovery of 
hydrocartx>ns from the surrounding formatlm. 

In an altonatiye embodiment, a seismic source 1215 is positioned on a surface 
20 location to thereby impart seismic energy into the formation 125. In this manner, 
particles iodged in the radial openings in the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocartxMis from tlie formation 125. 

25 In an alternative embodiment, after tl>e perforated tobuiar member 145 has been 
radially expanded and plasttoally fonmd into contact with the wellbore casing 1205, 
' thereby couplir^ the perforated tubular mennber 145 to the surrounding formattori, an 
impulsive toad is applied to the perforated tubutar member. The impulsive load may be 
apfAed to the perforated tubular member 145 by applying the'load to the end of the 

30 apparatus 130* The impulsive load is then transferred to the surrounding formatton 125 
thereby compacting and/or slurrifying the sunnounding formation. As a result, the 
recovery of hydrocart>ons from the fonmatton 125 is enhanced. 
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Referring to Fig. 13, in an alternative embodiment, one or more perforated tulxilar 
meint}ers 1305 are coupled to one of tfie perforated tubular members 145 by radially 
e}4)anding and plastically defonning the perforated tubular member Into engagement 
with the perforated tubular member in a conventional manner and/or using one or more 
5 of the radial expansion methods disclosed in one or more of the following: (1) U.S. 
patent application serial no. 08/454.139, attorney docltet no. 25791.03,02, filed on 
12/3^999. (2) U.S. patent application serial no. 09/510,913, attorney docket no. 
25791.7.02, filed on 2C3/2000, (3) U.S. patent application seriat no. 09/502,350. 
attorney docket no. 25791 ,8.02, filed on 2/10/2000, (4) U.S. patent application serial 

10 no. 00/440.338. attorney docket no. 25791.9.02. filed on 11/15/1999, (5) U.S. patent 
appHcatkwi serial no. 09/523.460. attorney docket no. 25791.11.02, filed on 3/10/2000. 
(6) U.S. patent application serial no. 09/51Z895. attorney docket no. 25791.12.02, filed 
on 2/24/2000. (7) U.S. patent application serial no. 0»511.941v attorney docket no. 
25791.16.02. filed on 2/24/2000, (8) U.S. patent appOcaUon serial no. 09/58B»946. 

IS attorney docket no. 25791.17.02. filed on 6/7/2000. (9) U.S. patent appUcation serial 
no. 09/559,122. attorney docket no. 2579123.02, filed on 4/26/2000. (10) PCT patent 
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no. 60/159.033, attorney dockrt no. 25791.37. fijed on 10/12/1999. (16) U.S. 
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10 reference. In this manner, the perforated tiil>utar mend}er 905 modifies the 1km 
characteristics of the perforated tubular member 145 thereby pemnitting the operator of 
the apparatus 1 30 to nrKxfify the overall flow characteristics of the apparatus. 

Irt an alternative embodiment, as Huslratad in Rg. 14, a one*way valve 1405 such as, 
15 for example, a chedc valve fluididy couples the interior of a pair of adjacent perforated 
tubular members, '14Sa and 145b, that extract hydrocarbons from correspdnding 
subterranean zones A and B. In this manrier, if zorie B becomes depleted, 
hydrocarbons that are being extraded from zone A will not flow into the depleted zone 
8. 

20 

In an alternative embodiment, as illustrated in Fig, 15, the apparatus 130 is used to 
extract geothermal energy from a targeted subterranean geothenmal zone 1505. In this 
manner, the operational efficiency of the extraction of ge<rtherrr»l energy is s^nificantly 
enhanced due to the increased intemal diametars of the various radially expanded 
25 elements of the apparatus 1 30 ^at pemiit greater volumetric flows. 

In an alternative embodftment, the pertmrted tubiter memtiers, 145. 210, 212. 216, 
218, and 1305 of the apparatus 130 may b$ cleaned by further radial expansion of the 
perforated tut>ular members. In an exemplary embodiment, the amount of further radial 
30 expansion required to dean the radial passages of the perforated tubular members 
145, 210, 212, 216, 218. and 1305 of the apparatus 130 ranged from about 1% to 2%. 

An apparatus has been described that inchides a zonal teolatkxn assembly induding 
one or more soikl tubular members, each solid tubuiarmember induding one or more 
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external seals, and one or more perforated tubular nnembers coupled to the solid 
tubular members, and a shoe coupled to the zonal isolation assembly. In an exemplary 
embodiment, the zonal isolation assembly further Includes one or more intermediate 
solid tubular m6nrA)ers coupled to and interleaved among the perforated tubular 
5 members, each intermediate solid tubular rnember indudirYg one or more extemal 
seals. In an exemplary embodiment, the zonal isolation assembly ftrther includes one 
or more valve members for.coritrolling the flow of fluidic materials between the tubular 
membm. In an exemplary embodiment, one or more of the intermediate eolid tubular 
members include one or mora valve members. 

10- 

An apparatus has also been described that Includes a zonal isolation assembly that 
includes one or more prirrary solid tubulars. each primary solid tubular including one or 
rrme external anrttilar seals, n perforated tubulars coupled to the primary soHd 
tubulani, and n-1 intermediate solid tubulars coupled to and interleaved among the 
IS perforated tubulars. each intemnediate soHd tubular including one or more external 
mnular seals, arid is shoe coupled to the zonal isolation assembly. 

A method of isolating a first subtenanean zone from a second ^bterranean zone in a 
wellbore has ateo been described that includes positioning one or nrK>re primary solid 

20 tubulars within the wellbore. the primary solid tubulars traversing the first subterranean 
zone, positioning one or rhoire prorated tubulars within the wellbore, the perforated 
tubulars traversing the second subterranean zor^e, fluidlciy coupling the perforated 
tubulars and the primary sdid tubulars, and preventing the passage of fluids from the 
first SL^terranean zone to ttie second subterranean zone within the weltbpre external to 

25 the solid and perforated tubulars. 

A method of extracting matertads from a producing sut>terranean zone in a wellbore, at 
least a portion of the weObore including a casing, has also been described that Includes 
positioning one or rnore primary solid tubulars within the wellbore, fluidlciy coupOng the 
30 primary solid tubulars with the casing, positioning one or more perforated tubulars 
within the wellbore, the perforated tubulars traversing the producing subterranean 
zone, fMdidy coupDng the perforated tubuters with the primary solid tubulars, fluldidy 
isdating the produdng subtenranean zone from at least one other subterranean zone 
within the wellbore, and fluidlciy coupling at least one (rf the perforated tubuters with the 
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produdng subterranean zone. In an exemplary embodiment the rrathod further 
includes controtlably fluididy decouple at least one of the perforated tubulars from at 
least one other of the perforated tubulars. 

5 An apparatus has also been desoibed that includes a subtenanean fomiation Including 
a weltbore, a zonal Isolation assembty at least partially positioned within the weUbore 
that includes one or mote solid tubular members, each solid tubular member inckiding 
one or more eidemai seals, and one or more perforiated tubular members coupled to 
the soM tubidar members, and a shoe positioned within the welibore toupled to the 

10 zonal teolation assembly, wherein at least one of ttie solid tubular members and the 
perforated tubular members are formed by a radial expansion process performed wittiin 
the welibore. In an exemplary embodiment the zonal isolation assembly further 
includes one or more intenrmliate solid tubular members coupled to and interleaved 
among the perforated tubular members, each intermediate solid tubular member 

15 inchjdir^ one or more external seals, wherein at least one of the solid tubular 
members, the perfected tiirtKJiar niembers, and the intermediate soRd tubular members 
are formed by a radial e)q)ansion process perfomied within the welibore. In an 
exemplary embodiment, the zonal isolation assembly further comprises one or more 
valve memt)ers for controlling the flow of fluids between the solid tubular members and 

20 the perforated tubular members. In an exemplary embodiment, one or more of the 
intermediate solid tubular members indude one or more valve members for controlling 
the flow of fluids between the solid tubular members and the perforated tubular 
members. 

25 An apparatus has also been described that Includes a subterranean fomnation including 
a welibore. a zonal isolation assembly positioned within the welibore that includes one 
or more primary solid tubulars, each primary solid tubular induding one or more 
external annidar seals, n perforated tubulars positioned coupled to the prinwy solid 
tubulars, and n-1 intermediate soOd tubulars coupled to and interteiaved among the 

30. perforated tutHJiars. each intemiediate solid tubule* induding one or more external 
annular seals^ and a shoe coupled to the zonal isolation assembly, when^ at least one 
off the primary solid tubulm, the perforated tubulars, and the Intenmediate solid 
tubulars are fonned by a radial expansion process performed within the weilbore. 
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A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes positioning one or more primary solid 
tubulars within the wel(bore» the primary solid tubulars traversing the first subterranean 
zone» positioning one or more perforated tubulars within the welibofe, the perforated 
5 tubulars traversing the second subterranean zone, radially expanding at least one of 
the primary solid tubulars and perforated tutHjiars within the wellbore, fluididy coupling 
the perforated tubulars and the primary solid tubulars, and preventing the passage of 
fluids from the first 8Ubterrar>ean zone to the seoorid subten^nean »>ne vtWdn the 
wellbore external to the primary solid tubulars and perforated tubulars. 

10 

A method of extracUng materials from a producing subtenanean zone In a vtfellbore, at 
laast a portion of the wellbore including a casing, has also been described that includes 
positioning one or more primary solid tubulars within the wellbore, positioning one or 
more perforated tubulars within the wellbore, the perforated tubulars traversing the 

15 producing subterranean zone, radially expanding at least one of the primary solid 
tubulars and the perforated tubulars within the wellbore, fluididy coupling the primary 
soOd tubirfars with the casing, fliddidy ooMpBng the perforated tubularts with the primary 
solid tubulars, fluididy Isolating the producing subtenranean zone from at least one 
other subterranean zone within the wellbore, and fluididy coupling at least one of ttie 

20 perforated tubulars with the produdng subtenranean zone. In an exemplary 
embodiment the rnethod further indg'des controllably fluididy decouplbig at least one 
of the perfcxeted tubulars from at least one other of the perforated tubulars. 

An apparatus has also been described that indudes a subterranean formation including 
25 a wellbore, a zonal Isolation .assembly positioned withiri the wellbore that indudes n 
solid tubular members positioned wltNn the wellbore. each solid tubular member 
Induding one or more external seals, and n-1 perforated tubular merhbers positioned 
wtthh the wellbore coupled to and' interleaved anrKmg the soHd tubular members, and a 
shoe positioned vrithin the vi^lbore coupled to the zonal Isolation assembly. In an 
3Q exemplary embodiment, the zonal isolation assemtily further comprises one or more 
valve members for controlling the flow of flidcte between the solid tubular members and 
the perfbrated tubular members. In an exeinplary ernbodiment, one or more of the 
sdid tubular members indude one or more valve members for contrdting the flow of 
fluids between the soHd tubular members and the perfbrated tubular members. 
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A system for isolating a first subterranean zone from a second subterranean zone in a 
w^RxxB has also been described that includes means for positioning one or more 
primary soM tut)ular5 within the weilbore, the primary solid tubulars traversing the first 

5 subterranean zcHie, means for positioning one or more perforated tubulars within the 
weilbore. the perforated tubulars traversing the second subterranean zone, mearis for 
fluidicly coupling the perforated tubulars and the primary solid tubulars, and means for 
preventhg the passage of fluids from the first subterranean »ne to the second 
subterranean zona within the weilbore extemsrt to ttte primary solid tubulars and the 

10 perforated tubutars. 

A system for exbacUi^ materials from a producing subterranean zone In a weilbore, at 
least a portion of the weUbore including a casing, has also been described that includes 
means for positioning one or nnore primary solid tubulars within the weilbore, means for 

IS fluidiciy coupling the primary solid tubulars with the casing, means for positfoning one 
or rnore perft)rated tubulars wWiin the wellb(m, the perforated tubulars traversing the 
producing subterranean zone, means for fluidicly coupling the perforated tubulars with 
the primary soBd tubulars, means for fluidicly isolating the producing subtenranean zone 
from at least one other subterranean zor^ within the weilbore, and means for fluidicly 

20 coupling at least one of the perforated tubulars with the producing subterranean zone. 
In an exemplary embodiment, tt>e system further includes means for controllably 
fluidicly decoupling at least one of the perforated tubulars from at least one other of the 
perforated tubulars, 

25 A system for isolating a first subterranean zone from a second subterranean zone in a 
weilbore has also been described that includes means for positioning one or mora 
prinwy soU tubulars within the weHbore, the primary solid tubulars traversing the first 
subterransan zone, means for positioning one or more perforated tubulars witMn the 
weilbore. the perforated tubulars traversing the second subten^nean zone, means for 

30 radially expanding at least one erf the primary scriid tubulars and perforated tubulars 
within the weUbora, means for fluidicly couplirtg the perforated tubulars and the primary 
soUd tubulars. and means for preventing the passage of fluids from the first 
std>tefranean zone to the second subterranean zone within the weilbore extenvai to the 
primary solid tubulars and perforated tubulars. 



50 



A system for extracting materials from a producing subterranean zone in a wellbore, at 
least B portiori of the weDbore including a casing, has also been described that includes 
means for positionjng one or nK>re primary solid tubulars within the wellbore, means for 
5 positioning one or nriore perforated tubulars within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the primary solid tubulars and the perforated tubulars within the wellbore, means for 
fluUidy coupling the primary solifj tubulars with the casir^, means for fhjididy coupling 
the perforated tubtdars with the solid tububrs, means for fluididy isolating the 
10 > produdhg subterranean zone from at least one other subterranean zone within the 
wellbore, and means for fluidicty coupling at least one of the perforated tubulars with 
the producing subterranean zone. In an exemplary embodiment, ^the system further 
includes nwans for oontrollabiy fluididy ijlecoupling at least one of the perforated 
tubulars from at least one oth^ of the perforated tubulars. 

15 

A system for bating subterranean zones traversed by a wellbore has also been 
described that includes a tubular support member defining a first passage, a tubular 
expmsion cone defining a second passage fluididy coupled to the first passage 
coupled to an end of the tubular support member and oonprising a tapered end. a 

20 tubular liner coupled to and supported by the tapered end of the tubular expansion 
cone, and a shoe defining a valveable passage cpupl^ to an end of the tubular liner, 
wha^ the tubular liner indudes one or more expandaUe tubular members that each 
Indude a tubular body comprising an intenmediate portion and first and second 
expanded end portions coupled to opposing ends of the Intermediate portion, and a 

25 sealing member coupled to the exterior surface of the intennediate portion, and one or 
more slotted tutHJiar members coupled to. the expandable tubular members, wher^ 
the inside ciiametars of the other tubular members are greater than or equal to the 
outside diameter of the tubular expansion cone. In an exemplary embodiment, the wall 
thicknesses of the first and sieoond expanded end portions are greater than the wall 

30 thickness of the intermedlata portion. In an exemplary embodiment, each mpandable 
tubular member further indudes a first tubular transittonary member coupled between 
the first expanded end portion and the intermediate portkxi, and a second tubular 
transitlonary member coupled between the second expanded end pcxtton and. the 
intermediate portion, wherein the angles of indination of the first and second tubUiar 
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transitionary members relative to the intermediate portion ranges from about 0 to 30 
degrees. In an exemplary embodiment, the outside diameter of the intermediate 
portion rangm ifx>m about 75 percent to about 98 percent of the outside diameters of 
the first and second expanded end portions. In an exemplary embodiment the burst 

5 strength of the first and seocmd expanded end portions is substantially equal to the 
burst strength of the intermediate tubular section. In an exemplary embodim^t. the 
ratio of the inside diameters of the first and second expanded end portions to the 
interior diamter of the Intermediata portion ranges firom about 100 to 120 percent In 
an exemplafy embodiment the relationship betvvean the wall thicknesses tu iz, and tNT 

10 of the first expanded end portion, the second expanded end portion, and the 
IntennedtatB portion, respectively: of the expandable tubular mmbers. the InsMe 
diamrters Di, Da and cf the first expanded end portion, the second expanded erM 
porttoHp and the intermediate portion, respectively, of the expandable tubular members, 
and the inside diameter Dweam of the wellbore casing that the expandable tubular 

1 5 member will Ipe Inserted into, and Vh/a outside diameter Dome of the expansion cone that 
wiD be used to radially expand ttie expandable tid>ular nnember within the wellbore is 
given by the following expression: 

whe^rein ti « t^; and wherein Di ^ D2. In an exemplary embodiment the tapered end of 
20 the tubular expansion cone includes a pluraiity of adjacent discrete tapered sections. 
In an exemplary embodiment, the angle of attack of Hie adjacent discrete tapered 
secOons increases In a continuous manner from one end of the tubular expansion cone 
to the opposite end of the tubular expansion cone. In an exemplary embodiment the 
tapered end of the tubular expanston oone includes an paraboloki body. In an 
25 exemplary embodiment the angle of attack of the outer surtoce of the paraboloki body 
Increases in a continuous manner from one end of the paraboloid body to the opposite 
end of the parsdMioid body. In an exemplary erntKxlimmt the tubular Bner comprises 
a plurality of expandable tut>iilar members; and wherein the other tid>ular members are 
Interleaved among the expandable tubular members. 

30 

A nnelhod of isolating subterranean zones traversed by a wellbore has also been 
described that includes posittoning a tubular liner within the wellbore, and radially 
expanding one or more discrete portlohs of the tubular liner bito engagement with the 
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welibore, Jn an exemplary embodiment a pJurallty of discrete portions of the tutwlar 
Uner are radially expanded Into engagement with the wellbore. h an exeriiplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 
an exemplary embodiment, one of the discrete portions of the tubular Hner is radially 
5 expanded by injecting a fluidio material lnto the tubular liner, and wherein the remaining 
ones of the discrete portions of the tubular liner are radially expanded by pulling an 
expansion cone through the remaining ones of the discrete portions of the tubular liner. 
In an examplary embodiment, the tubular liner comprises a plurality of tubular 
members; and wherein one or mora of the tubular mernbers are radially expanded into 

1 0 engagement with the wellbore and one or more of the tubular members bib not radially 
expanded Into engagement with the wedbore. in an exemplary embodiment, the 
tubular members that are radially expanded into engagement with the wellbore 
comprise a portion that is radially expanded into ei^agement vrith the weHbore and a 
portion that la not radially expanded into engagement with th9 weilbore: In an 

15 exemplary embodiment, the tubular liner includes one or more expandable tubular 
members that each Include a tubular body comprising an intermediate portion and first 
and second expanded end portions coupled to opposing encte of the Mermediate 
portion, ahd a seaflng member coupled to the exterior surface of the Intermediate 
portion, and one or more slotted tubular members coupled to the «pandable tubular 

20 members, wherein the inside diameters of the slotted tubular rmsmbers are greater than 
or equal to the maximum inside dlarneters of the expandable tubular members. In an 
exemi^ary embodiment the tubular liner includes a plurality of expandable tubular 
members; and wherein ttie . slotted tubular members are interleaved among the 
expandable tubular members. 

25 

A system for isolating subterranean zones traversed by a wellbore has also been 
described that includes means tor positioning a tubular liner within the wellbore, and 
means for radiatly expanding one or more discrete portions of the tubular liner into 
engagertwnt with the vvellbore. In an exemptery embodiment, a plurality of (Sscrete 
30 portions of the tubuter liner are radially expanded into engagement with the weHbbre. 
In an exemptery embodiment the remaining portions of the tubuter Hner are not radteily 
expanded* In an exemptery embodiment one dteoete portion of the tubuter liner te 
radteily expanded by injecting a lluldte matertei into Ihe tubuter liner: and wherein the 
other discrete portions of the tubular liner are radially expanded by Mllng an 
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expansion cone through the other discrete portions of the tubular liner. In an 
exemplary embodinnent, the tubular liner Includes a plurality of tubular members; and 
wherein one or more of the tubular memberB are radially expanded into engagement 
with the wellbore and one or more of the tubular nnembers are not radially expanded 
5 into engagenoent with the wellbore. In an exemplary enrolment, the tubular members 
that are radially expanded into engagement with the wellbore include a portion that is 
radially expanded into engagement with the wellbore and a portion that b not radially 
expanded Into engagement with the wellbore. 

10 An apparatus for isolating subterranean zones has also been described that includes a 
sublenanean fonmation defining 9 borehole, and a tubular liner positioned in and 
coupled to the borehole at one or more discrete locations. In an exemplary 
embodiment, the tubular liner is coupled to the borehole at a plurality of discrete 
locations. In an exemplary embodiment, the tubular liner is coupled to the borehole by 

15 a piocess that inoludes positioning the tubular liner within the borehole, and radially 
expanding one or more discrete portions of the tubular Oner into engagement with ttie 
borehole. In an exemplary embodiment; a plurality of discrate portions of the tubular 
liner are radteilly expanded into engagement with the bor^e. In an exemplary 
embodiment, the remaining portions of the tubular Kner are not radially expanded. In 

20 an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
expanded by injecting a fluidic material Into the tubular liner; and wherein the other 
dtecrete portions of the tubular liner are radially expanded by pulling an expansion cone 
through the other discrete portions of the tubular liner In an exemplary embodiment, 
the tubular liner comprises a plurality of tubular members; and wherein one or mora of 

25 the tubular members are radially expanded into engagement with the borehole and one 
or more of the tubular members are not radially expanded into engagement with the 
borehole. In an exemplary embodiment, the tubular n^bers that are radially 
expanded into engagement with the borehole include a portion that is radially 
expanded into engagennent with the borehole and a portion that is not radially 

30 expanded into engagement with the borehole. In an exemplary embodiment, prior to 
the Tadial expansion the tubular liner includes one or more expandable ^ tubular 
members that each include a tubular body comprising an fritermediate portion and first 
and second expanded end portions coupled to opposing ends of the Intennediate 
portion, and a sealing member coupled to the exteitor smftaoe of the interfnediate 
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portion, and one or more slotted tdbutor members ooupled to the expandable tubular 
members, wherein the inside diameters of the slotted tubular members are greater than 
or equal to the nnaximum inside diameters of the expandable tubular members. In an 
exemplary embodiment, the tubular liner includes, a plurality of expandable tubular 
S niembers; and wherein the slotted tubular members are interleaved among the 
expandable tubular members. 

An apparatus has been described that indudeis a zonal isolation assembly Including: 
one or more soHd tubular members, each solid tubular member including one or more 

10 - external seals, one or moie perforated tubular members ooupled to the solid tubular 
members, one or more flow control valves operably coufried to the perforated tubular 
mennbers for controlling the flow of fliridlc materials through the perforated tubular 
members, one or more temperature sensors operably ooupled to one or more of the 
perforated tubular members for monitoring the operating temperature within the 

1 5 perforated tubular members, one or more pressure sensons operably coupled to one or 
more of the pdrfbrated tubular members for monilDring the operating pressure within 
the perforated tubular members, and one or wore flow sensors operably ooupled to 
one or rrx>re of the perforated tubular members for monitoring the operating flow rate 
within the perforated tubular members, a shoe coupled to the zonal Isolation assembly, 

20 and a contrdter operably coupled to the flow control valves, the temperahjre sensors, 
the pressure sensors, and the flow sensors for monitoring the temperature, pressure 
and flow sensors and contniriling the operation of the flow control vah^s. At least one 
of the solid tubular members and the perforated tubular members are fbnmed by a 
radial expansion process perfomied witliln the wellbore. 

25 

A metrxxl of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subtenranean zone, positioning 
one or more perforated tubulars within the wellbore, the perforated tutHJiars traversing 
30 the second subterranean zone, radially expanding at least one of ttie primary solid 
tubulare and perforated tubulars within the wellbore. fluididy coupling the perforated 
tubulars and the solid tubitfars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the welU>ore external to the 
solid tubulars and perforated tubulars, monitoring the operating temperatures, 
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pressuTBs, and flow rates within one or more of the perforated tubulars. and controlling 
the flow of fluidic nnateriats thrmjgh the perforated tubulars as a function of the 
monitored operating temperatures, pressures, and flow rates. 

5 A method of extracting materials from a producing sutrterranean zone in a weDbone. at 
least a portim of the wellbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars within the wellbore, the perforated tubutars traversing the producing 
stJbtenanean zone* radially expanding at least one of the solid tubulars ani the 

10 perforated tubulars within the wellbore. flukJIdy coupling the solid tubulars with the 
caslng« fluldtcfy coupling Vna perforated tubulars with the solid tubulars, fluididy 
isolating the producing subterranean zone from at least one other subtenanean zone 
wtthin the wellbore, fluUldy coupling at least one of the perforated tut)ulars with the 
producing subterranean zone, monitoring the operating tenrfieratures. pressures, and 

15 flow rates within one or more of the perforated tububrs, and controlling the flow of 
fluidic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for isdatirg a first subterranean zone from a second subtenranean zone in a 
20 wellbore has also been described that includes means for positioning one or more solid 
tubulars within the weltbore, the solid tubulars traversing the first subterranean zone, 
means for posittoning one or more perforated tubulars within the wellbore, the 
perforated tubutars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
25 means for flirididy coupling .the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids firom the first subterranean zone to the second 
subtmanean zorie witMn the welibore external to the sofid tubulars and perforated 
tubulars, means for monitoring the operating temperatures, pressures, end flow rates 
within one or tnore of the perforated tubulars, and means for cpntroliing the flow of 
30 fluidic materials through the perforated tubulars as a function of the monitored 
(43erating temperatures, pressures, and flow rates. 

A system for extracting materifids from a producing, subterranean zone in a wellbore, at 
least a portion of the wellbore Including a casing, has also been described ttiat includes 
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means for positioning one or nnore solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellt>ore. means for fluidicly 

5 coupling the solid tubulars with the casing, n>eans for fluidicly coupling the perforated 
lidxdare with the solid tubulars, means for fluidicly isolating the producing subterranean 
zone from at least one other subterranean zone within the wellbore, means for fluidicly 
ooupHng at least one of the perforated tubulars >^ the produdr^ subtananean zone, 
means for nnbnitoring the operating temperatures, pressures, and flow rates within one 

10 or more of the perforated tubulars, and means for oontroHing the flow of fliddic 
mataiials through the perforated tubulars as a fondkm of the monitored operating 
temperatures, pressures, and flow rates. 

An apparatus has also .been descrbed that includes a zonal isolation assembly 
IS induding: one or more solid tubular merTd)ers, each soBd tubular member including one 
or more external seals, one or more perforated tubular members each biduding radial 
passages coupled to the solid tubular menrters, and one or more solid tubular liners 
coupled to the interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of ttie perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 
process perfomied within the wellbore, ar>d the solid tubular liners are fomried by a 
radial expansion process performed within the wellbore. 

25 . A method of Isolating a Tirst subtenranean zone from a second subtenanean zone in a 
welbore has also been described that includes positioning one or nnore solid tubulars 
wilhh the wellbore^ the stM tubulars traversing the first subterranean zone, positioning 
one or mora perforated tubulars each including one or more racial passages within the 
wellbors, the perforated tubulars traversing the second subterranean zone, radially 

30 expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
fliddidy coupling the perforated tubulars and the primary solid tubulars, prsventing t^te 
pmage of fhiids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the primary solid tLd>ulars arKi perforated tubulars, 
posHtoning one or more solid tubular liners within the interior of one or more of the 
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perforated tubulars. and radially expanding and plastically deformtng ihe solid tubular 
liners witliin the interior of one or mens of the perforated tubuiars to fluididy seal at 
least some of the radial passages of the perforated tubulars. 

5 A nrathod of extracting tnateriate from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore Indud^ a casing, has also been described that indudes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
pwforated tubulars each induding one or more radial passages within the wellbore, the 
perforated tubulars traveling the producing subterranean zone, radialiy expanding at 

10 least one of the soUd bdHJlars and the perfbratad tubuiars within the wellbore, fluidic^ 
coupling the soHd tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars. fluididy Isoiatihg the produdng subtenenean zone from at least 
one other subtmanean nne within the wellbore, fluididy coupling at least one of the 
perforated tubuiars wRh the producing subterranean zone, positioning one or more 

15 solid tubular liners within the interior of one or more of the perforated tubulars, and 
radially expanding and piasiically defbmiing the soM tubular Ibiers within the interior of 
one or more of the perforated tubuiars to flukJidy seal at least some of the radial 
passages of th6 perforated tubuiars. 

20 A system for isolating a first subten^nean zone from a second subterranean zone In a 
wellbore has also been described that indudes means for positioning one or more solid 
tubuiars wittitn the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each Induding one or more 
radi^ passages within the wellbore, the perforated tubulars traversing the second 

25 subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, mean^ for fluididy coupling the perforated 
tubulars and the s6Kd tubidars, mearis for preventing the passage of fluids from the first 
subterranean zone to the second suUenanean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars. means for positioning one of tmm solid 

30 tubular liners within the interior of one or more of the perforated tubulars, and means 
for radBaliy expandbig and plastically defonning the solid tubular ilners within the interior 
ol one or more of the perforated tubulars to fluididy seal at least some of the radial 
passages of ttie perforated tubulars. 
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Aboording to another aspect of the present invention, a system for extracting materials 
from a producing subten^nean zone in a weDt>ore, at least a portion of the wellt>ore 
induding a casing, has also been described that includes means for positioning one or 
mora solid tubulars within the wellbore, nrtear^ for positioning one or more perforated 

5 tubulars each including one or more radial passages within the wellbore, the perfCH'ated 
tubulars traversing the producing subterranean zona, means for radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, means 
for fMdldy coupling the solid tubulare with thd casing, means for fluidiciy coupling the 
perforated tubulars with the soKd tubulars, means for fluidldy isolating jthe producing 

10 . subterranean zone from at least one other subterranean zone within the wellbore, 
means for ftuldidy coupling at least one of the perforated tutnjlars with the producing 
subterranean zme, means for positiming one or more solid tubular liners within the 
Interior of one or more of th9 perforated tubulars, and means for radially expanding and 
plasticaBy defbrmir^ the solid tubular liners within the interior of one or more of the 

15 perforated tubulars to fluidiciy seal at least some of the radial passages of the 
perforated tubulars. 

An apparatus has also been described that includes a zonal isolation assembly 
including: one or more solid tubular members, each sdid tu'bular member including one 
20 or more external seals, one or more perforated tubular members eadi including radial 
passages coupled to the solid tubular members, and a sealing material coupled to at 
least some of the perforated tubular members for sealing at least some of \hB radial 
passages of the perforated tubular members, aiKl a shoe coupled to the zor>al isolation 
assembly* 

25 

A method of Isolating a first subterranean zone from a second std>t0rranean zone in a 
wellbore has also been described that includes positioning one or more solid tubulars 
within the weilborB, the solid tubulars traversing the first subterranean zoine, positioning 
one or more perforated tubulars each iriduding one or more radid passages within the 
30 WBObore, the perforated tubulars traversing the second subtenenean zone, radially 
expanding at least one of the sdld tubulars arid perfbrated tubulars v^thin the wellbore, 
fluididy coupling 0ie perfbrated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subtmranean to the second sutMerranean zone 
wttMn the wellbore external to trie primary solid tubulars and perfbrated tubulars, 
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sealing off an annular region within at least one of the perforated tubulars. and iniecUng 
a hardenable nuidic sealing material into ttie sealed annular regions of the perforated 
tubulars to seal off at least some of the radial passages of the perforated tubulars* 

S A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore Induding a casing, has also been desert bed that Includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars each induding one or more radial passages within the weBbore, the 
perforated tubulars traversing the produdng subterranean zone, radially expanding at 

10 least one of the solid tubulars arid the perforated tubulars within the wellbore, fluidlciy 
coupling the solid tubulars with the casing, fluUldy coupling the perforated tubulars 
with the solid tutnilars, fluididy isolating the produdng subterranean zone finoni at least 
one other subterranean zone within the wellbore, fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, sealing off an annular region 

15 within at least one of the perforated tubulars, and ir^ectlng a hardenable fluldic sealing 
material into the sealed annular regions of the perforated tubulars to seal off at least 
some of the radial passages of the perftmted tubulars.- 

A system for isolating a first subterranean zone from a second subterranean zone in a 
20 wellbore has also bmn described that Ificludes means for positioning one or more solid 
tubulars witMn the wellbore, the sdid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each irxduding one or more 
radial passages wittiin the wellbore, the perforated tubulars traversing the second 
subterranean zone, rneans for radially expanding at least one of the soBd tubulars and 
25 perforated tubulars within thp wellbore, n^eans for fluididy coupling Vhe perforated 
tubdars and the solid tubulars^ means for preventing the passage of fhrids from the first 
sdyterranean zone to the second subterranean zone ^in the wellbore extemel to the 
prbnary solid tubulars and perforated tubulars; means for sealing off an annular region 
within at least one of the perforated tubulars, and means f(H injecting a hardenable 
30 fluidic sealing material into the sealed annular regions of the perftmted tubulars to seal 
off at least some of the radial passages of the perforated tubulars. 

A system for extracting nr\aterials from a producing subtenanean zone in a wellbore, at 
least a portion of the wellbore Induding a casing, has also been described that includes 
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means for positioning one or more solid tubulars within the wellbore, means for 
positkNiing one or more perforated tubular each Including one or [nore radial 
passages within the welltx>re, the perforated tubulars traversing the producing 
subten^nean zone, means for radially expanding at least one of the sdid tubulars and 
5 the perforated tubulars within the wellbore, means for fluidity coupling the solid 
tubulars with the casing, means for fluidicly coupling the perforated tubulars witti the 
solid tubularsp means for fluidicly isolating the produdng subterranean zone from at 
least one other subterranean zone within the wellbore, means for fluidicly coupling at 
least one of the perforated tubidafs with the producing subterranean zone, means for 
10 sealing off an annular region yOtSn at least one of the perforated tubulars, and means 
for injecting a harden^ble fluldic sealing material into the sealed annular regions of the 
perfbralad tutHJiars to seal off at teast some of the radai passages of the perforated 
tubulars. 

15 An apparatus tas also been described that Includes a zonal Isolation assembly 
podltoned witMn a wellbore that traverses a subterranean formation including: one or 
more solid tubular members, each solid tubular member including one or more external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 

20 members and the perforated tubular menders are formed by a radial expansion 
process performed within the wellbore, and at least one of the perforated tubular 
memt>er5 are radially expanded into intimate contact with ihe subterranean formation. 
In an exemplary embodinrmnt, the perforated tubular members that are radially 
expanded into intimate contact with the subterranean formation compress the 

25 subterraiean formation. 

A method of isolating a first subterranean zone from a second subtenranean zone in a 
weHbotB has also been described that IndudiBS positioning one or nriore solid tutnilars 
within the wellbore, the solid tubulars traversing the first subtenranean zone, positioning 
30 one or more perforated tubulars within the wellbore each including one or more radial 
passages, the perforated tubulars traversing the second subterrsviean zone, radiaBy 
expanding at least one of the primary solid tubulars and peiforated tubuters within the 
wellbora. radially expanding at least one of the perforated tubidars into intimate contact 
with the second subterranean zone, fluidicly coupling the perforated tobulars and the 
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solid tubulars, and preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore externa) to the solid tubulars and 
perforated tutMJlars. In an exenrtpiary embodiment; the perforated tubulars that are 
radially expanded into intimate contact with the second subterranean zone compress 

5 the second subterranean zone. In an exemplary embodiment the method further 
Includes vibrating the second subtenranean zone to increase the rate of recovery of 
hydrocarbons from tt>e second subterranean zone. In an exemplary ernbodiment, the 
method further Includes vibrating the second subterranean zone to dean the radial 
passages of the perforated tubulars Oiat are radlalty expanded Into intimate contact 

10 - with 0ie second subterranean 2X>ne. In an exemplary embodfament, the method further 
includes applying an Impulsive load to the perforated tubulevs that radially 
expanded into intimate contact virith the second subterranean zone to Increase the rate 
of recovery of hydrocart)ons from the second subtenanean zcur^e. 

15 A method of extracSng materiats from a produchg subterranean zone in a wellbore, at 
least a porUon of the wellbore Induding a casing, has also been described that indudes 
positioning one or more solid tubulars within the wellbore, positioning me or more 
perforated tubulars within the wellbore each induding one or more radial passages, the 
perforated tubulars traversing the producing subtenranean zone, radially expanding at 

20 least one of the solid tubulars and the perforated tubulars within the wellbore, radially 
expanding at least one of the perforated tubulars into intirrmte contact with the 
produdng subtenanean zone, fluididy coupl^ the sdkl tubulars with the casing, 
fluididy coupling the perforated tubidars with the sdld tubulars, fiuidldy isolating the 
produdng subterranean zone from at least one other subtenanean zone within the 

25 wellbore, and fluldic^ coupling at least one of the perforated tiAulars with the 
produdng subtorranean zone. In an exemplary embodiment, the perforated tubulars 
that are radially expanded into intimate contact with the produdng subterranean zone 
compress ihe produdng subtenwean zone. In an exemplary embodimeht the method 
further indudes vibrating the producing subterranean zone to increase the rate of 

30 recovery of hydrocarbons from the producing subtenanean zone. In an exemplary 
embodiment, the method furttter indudes vibrating the produdng subterranean zone to 
dean the radial passages of the perforated tubulars that are radially expanded into 
intimate contact with the produdng subterranean zone. In an exemplary embodiment, 
the method further indudes applying an irnpulsive load to the perforated tubulars that 
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are radiadly expanded into intimate contact with the producing subterranean zone to 
increase the rate of recovery of hydrocart)ons from the producing sut>terranean zone. 

A system for isolating a first subterranean zone ftom a second subterranean zone in a 

5 weltbore has also been described that includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subtenranean zone, 
means for positioning one or mors perforated tubulars within the wellbore each 
MudtnQ one or more radial passages, the perforated tubulars traversing the second 
subterranean s>ne, means for radially expanding at least one of the solid tubulars and 

10 perforated tububrs within the wellbore^ nrieans fbr radially expanding at least one of the 
perforated tubulars into inOmate contact with the second subterranean zone, means fbr 
fluldidy coupling the perfbrErted tubulars and the solid tubulars. and means for 
preventing the passage of fluids from ttie frot subterranean zone to tlie second 
subterranean zone within the wellbore external to the soHd tutKriars and perforated 

15 tajbutars. In an exemplary embodiment, the means for radidly expanding at least one 
of the perforated tubulars Into Intimate oorrtact with the second subterranean zone 
comprises means fbr compressing the second subterranean zone. In an exemplary 
embodiment, the system further includes means for vibrating the second subterranean 
zone to Increase the rate of recovery of hydrocartx)ns from the second subteranean 

20 zone. In an exemplary embodiment, the system further Includes means for vibratirTg 
the second subterranean zone to dean the radial passages of the perforated tubulars 
that are radially expanded into intimate contact with the second subterranean zone. In 
an exemplary embodiment, the system further includes means for applying an 
impulsive bad to the perforated tubulars that are radially expanded into intimate 

25 contact ^vith the second subterranean zone to increase the rate of recovery of 
hydrocaft)ons from the second subtenar)ean zone. 

A system fbr extracting materials finom a producing subtenranean zone in a wellbore. at 
least a portion of the weHbora inducflng a casing, has also been described that indudes 
30 means for positioning one or more solid tutxjlars within the wellbore, means for 
positioning one or more perforated tubulars within the wellbore each Induding one or 
more radial openings, the perforated tubulars traversing the produdng subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the weHbore. means, for radially expanding at least one of the perforated 
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tubulars into intimate contact with the producing subterranean zone, means for fluidicly 
couF^ing the solid tubulars with the casing, nr^ns for fliddidy coupling the perforated 
tubulars with the solid tubulars, means for fluididy isolating the producing subterranean 
zone frcHn at least one other subtenanean zone within the wellbore, ahd nr^eans for 

5 fluidicty coupling at least one of the perforated tubulars with the producing 
subterranean zone. In an exemplary enrdMxliment, the means for radially expanding at 
least one of the perforated tubulars into intimate contact with the producing 
subtenranean zone comprises means for compressing the producing subtenanean 
zone. In an exemplary embodiment, the system further includes nneans for vibrating 

10 the producing subterranean zone to Increase the rate of recovery of hydrocarbons from 
the producing subterranean zone. In an exemplary embodiment, the system further 
includes means for vibrating the producing subterranean zone to dean the radial 
passages of the perforated tubulare that are radially expanded hito Inflmate contact 
wRh ttie pn)dudng subterranean zone/ In an exemplary embodiment, the system 

15 further Includes means for applying an impulsive load to the perforated tubulars that 
are radially expanded Into intimate contact wiOi the prtxludr^ subterranean zone to 
increase the rate of recovery of hydrocarbons from the producing subterranean zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
20 positioned within a wellbore that traverses a subterranean fbnnation and Indudes a 
perforated wellbore casing, indudinig: one or more solid tubular members, each solid 
tubular member including one or more exten^al seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular nrwrtors and ttie perforated 
25 tubular memt)er5 are formed by a radial expansion process perfonned within the 
wellbore, and at least one of the perforated tubular members are radiafly expanded into 
Intinrate contact with the perforated wellbore casing. In an exem^dary embodlnient the 
perforated tubular menrtbers that are radially expanded into intimate contect with the 
perforated casing compress the subtenanean fonmation. 

30 

A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore that Includes a perfbnitad casing that traverses the second subterranean 
zone, has also been described that Indudes portioning one or more solid tubulars 
within the wellbore* the solid tubulars traversing the first subterranean zone, positioning 
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one or more perforated tubulars withtn the wellbore each including one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
welB)ore« rad»lly expanding at least one of the peifbiBted tubulars into intimate contact 
5 with the perforated casing, fluididy coupling tto perforated tubulars and the solid 
tubulars, and preventing the passage trf fluids from the first subterranean zone to the 
second subterranean zone within the weilbore external to the solid tubulars and 
perforated tubulars. h an exemplary embodiment, the perforated tubulars that are 
radial expanded Into intimate contact with the perforated casing compress the second 

10 subterranean zone. In an exeri^lary embodiment the method further includes 
vibrating the second subterranean zone to increase the rate of recovery cyf 
hydrocarbons from the secorid subterranean zone. In an exemplary embodiment, the 
method further includes vibrating the second subterranean zone to clean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 

15 with the perforated casing* In an exemplary embodiment, the method further Includes 
applying an Impulsive load to the perforated tubidars that are radially expanded into 
intimate contact with the perforated casing to increase the rate of recovery of 
hydroc8rt)ons from the second subterranean zone. 

20 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbors including a casing and a perforated casing that traverses 
the producing subterrane^ zone, has also been described that includes positioning 
one or more sdid tubulars within the welbore, positioning one or more perforated 
tut)ulars within the wellbore each including one or more radial passages, the perforated 

25 tubulars traversing the producing subterranean zone, radially expanding at least one of 
the solid tubulars and the perforated tubulars within the wellbore, radially expanding at 
least one of the perfbrEted tidnjiars into intimate contact with the perforated casing, 
fliddidy coupling the solid tubulars with the casing, fluididy coupling the perforated 
tubulars with the solid tubulars. tliMkfy isolafing the producing subterranean zone from 

30 at least one other subterranean zone viritMn the wellbore, anxi fluididy coupling at least 
one of the perforated tubulars witti the produdng subtenranean zone. In an exemplary 
embodiment the perforated iubulaifs that are radiaDy expanded into intimate contact 
with the p^fbrated casing compress the produdng subtenanean zone. In an 
exemptary embodiment, the method further Includes vibrating the produdng 
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subterranean zone to increase the rata of reoovery of hydrocarbons from the producing 
subterranean zone. In an exemplary embodiment the method further indudes 
vibrating the producing subterranean zone to dean the radial passages of the 
perforated tubulars that are nadlally expsmded Into intimate contact with the perforated 
5 casing. In an exemjtery embodlnr^nt, the n>ethod father indudes applying an 
in^iulsive load to the perforated tubulars that are radially expanded into intimate 
contact with the perforated tubulars to increase the rate of recovery of hydrocart>ons 
from the produdng subterranean zxina. 

10 A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore that indudes a perforated casing thaf traverses the second subterranean 
zone, has also been desoibed that indudes means for positioning one or nrme solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the weRbore each 

15 including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone, means ft>r radially expanding at least one of the s6lid tubulars and 
perforated tubulare within the wellbore, means for radially expanding at least one of the 
perforated tubulara into intimate contact wNh the perforated casing, means for fluididy 
coupling the perfrroted tubulars and the solid tUbuiars, and means for preventing the 

20 passage of fluids from the first subrlenanean zone to the secmd subtenranean zone 
within the wellbore external to the solid tubuters and perfdrated tubulars. In an 
exempiary embodiment^ the means for radialy expanding at teast one of the perforated 
tubulars Into intimate conted with the perforated casing comprises means for 
compressing the second subtenanean zone. In an exemplary embodiment the system 

25 further indudes means for vibrating the setx)nd subterranean zone to increase the rate 
(rf recovery of hydrocarbons from the second subterranean zone. In an exempiary 
embodiment, the system further IrKludes means for Vibrating the sieoond subterrartean 
zone to dean the radial passages of the perforated tobulars that are radially expanded 
into intimate contact with the perforated casing. In an exemplary embodiment the 

30 system further indudes means for applying an impulsive toad to the perforated tubuters 
that are radially expanded Into intimate opntect with the perforated casing to increase 
the rate of recovery of hydrocartions from the second subtemanean zone. 
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A system for extracting materials from a producing subterranean zone in a W8lltx)re, at 
least a portion of the wellbore including a cashg and a perforated casing that traverses 
the prochjdng subterranean zone., has also been described that includes means for 
positioning or\e or more soli^ tubulars within the wellbCHB, means for positioning one or 
5 more perforated tubulars wHhin the wellbore each including one or more radial 
openings, the perforated tubulars traversing the producing subterranean zone, means 
for radially expanding at least one d the soKd tubulars and the perforated tubulars 
within the wellbore, means for radially expanding at least one of the perforated tubulars 
into intimate contact with the perforated casing, means for fluidicly coupling the solid 
10 tubulars with the casing, means for fluidicly coupling the perforated tubulars with the 
solid tubulars, mdans for fluidicly Isolating the producing subterranean zone from at 
least one other subterranean zone within the wellbore, and nDsans for fluidicly coupling 
at least one of the perforated tubulars vvith the producing subterranean zone. In an 
exemplary embodlnMnt, the meaiis for radially expanding at least one of the perforated 
15 tubulars into intimate contact vM\ the perforated casing comprises means for 
compressing the producing subterranean zone. In an exeiTq)lary embodbnent, the 
further Includes means for vibrating the producing subtenanean zone to bicrease the 
rate of recovery of hydrocarbons 1jx>m the producing subterranean zone. In an 
exenr4)lary embodiment, the system furttier includes means for vibrating the producing 
20 subterranean zofke to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the peirforated casing. In an exennplary 
embodiment the system further indudes means for applying an impulsive load to the 
perforated tubulars that are radially exparKled into intimate contact with tlie perforated 
casing to increase the rate of recovery of hydrocartx)ns from the producing 
25 subterranean zone. 

An apparatus has also been described that includes a zonal isolation assembly 
including: one or more soJid tubular menr)laier5, each solid tubular member including one 
or more extomal seals, one or more perforated tubular members each including radial 
30 passages coupled to the solid tubular members, and one or more perforated tubular 
liners each including one or more racfial passages coupled to the interior surfaces of 
one or mom of the perforated tubular members, and a shoe coupled to the zonal 
Isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are formed by a radial expanston process performed within the 
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waBbore, and the perforated tubular liners are fonned by a radial expansion process 
performed within the weiibore. 

A method of isolatir^ a first subterranean zone from a second subterranean zone in a 
S weHbore has also been described thai includes positioning one or more solid tubulars 
within the weiibore, the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars each including one or more radial passages within the 
weiibore, the perforated tubulars traversing the second subten^ean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellt)ore, 
10 fluidicly coupling the perforated tubulans and the primary solid tubujars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
wilhm the weiibore extemal to the priirairy solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulais, md radially expanding and plastically defomung the perforated 
15 tubular Hners within the interior of one or more of the perforated tubulars. 

A method of exbaoBng materials from a produdr^ subtenranean zone in a weiibore, at 
least a portipn of ttie weiibore induding a casing, has also been described thai includes 
posHbrAig one or more solid tubujars within the weiibore, positioning one or mm 

20 perfbraled tubulars each induding one or mora rsKlial passages within the weiibore, the 
perforated tubulars traversing the produdng subterranean zone, radially expanding at 
least one of the sdid tubulars and the perforated tubulars within the weiibore, fluidicly 
coupling the solid tubulars with the casing, fluidicly coupling the perforated tubulars 
with the sdld tubulars, fluidicly isolating the produdng subterranean zone from at least 

25 one other subterranem zme, within the weiibore. fluldidy coupling at least one of the 
perforated tubulars with the produdrtg 8ut)terranean zone, positioning one or more 
perforated tubular iiriers within the interior of one or more of the perforated tubuteirs, 
and radially expanding and plastically defonning the perforated tubular liners witt)in the 
interior of one or mors of the perforated tubulars. 

30 

A system for isolating a first subterranean zone from a second subterranean zone in a 
weiibore has also been described that indudsis means for positioning one or more solid 
tubulars within the weBbore, the solid tubulars traversing the ftet subterranean zone, 
means for po^ning one or more perforated tubulars each induding one or nrtore 
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radial passages within the wellbore, tjhe perforated tutHJiars traversing the second 
sutyterranean zone, means for radially expartding at least one of the solid tutxjiars and 
perforated tubuiars within the wellbbre, means for fluidldy coupling the perforated 
tutHJiars and the solid tubuiars. means for preventing. the passage of fluids from the first 
5 subterranean zone to the second subterranean zone within the weltbore exiemal to the 
primary solid tubuiars and perforated tut>ulars» means for positlontng one or more 
perforated tubular liners within the interior of one or more of the perforated tubuiars, 
and means for radially expanding and plastically deforming the p»fbrated tubular lamts 
witMn the Interior of one or more of the perforated tubulare. 

10 

A system fbr extracting materiate from a producing suUsfranean zone in a weltbore, at 
least a portion cff the weilbore Including a casing, has also been dncribed that includes 
means fbr positioning one or more eolid tubuiars wrtlhin the weilbore, means fbr 
positioning one or more perforated tubuiars each Including one or more radial 

15 passages virithin the welfbore, the perforated tubuiars traversing the producing 
subterranean zone, means fbr radially expanding at least one of the solid tubuiars and 
the perfbralBd tubuiars within the weilbore, means for fluidldy coupling the solid 
tubuiars wHh the casing, means for fluidicly coupling the perforated tubuiars with the 
soHd tubuiars, means fbr fluidiciy isolating the producing subterranean zone from at 

20 least one other subterranean zone within the weilbore, means for fluidicly coupling 
at least one of the perforated tubuiars with the producing subtenanean zone, means fbr 
positioning one or more perforated tubular iiners within the interior of orve or more of 
the perforated bibulars, and means for radially expanding and plastically deforming the 
perforated tubular liners within the interior of one or more of the perforated tubuiars. 

25 

An apparatus has also been described that includes a zonal Isc^on assembly 
including: one or more solid tubular members, each solid tubular member including one 
or more external seals, two or more perfbrated tubular members each including radial 
passages coupled to the solid tubular members, and' one or more one-way valves for 
30 oontrollably fluidicly coupling the perfbrated tubidar members, and a shoe coupled to 
the zonal isolation assembly. At isKt one of the solid tubular niembers and the 
perfbrated tubular nmnbers are fonmd by a radial expansion process peribrmed witMn 
thewett)ore. 
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A method of isolating a fifst subterranean zone from a second subterranean zone 
having a plurality of produdhg zones in a wellbore has also been described that 
indudes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traveising the first subteranean zone» positioning two or more perforate tubulars each 

5 including one or more radial passages within the wellbore. the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid ^ 
tubulars arnj perforated tubulars within the wellbore, fluidldy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subtenanean zone to the second subterranean zone within ttie wellbore external to the 

10 • primary solid tubulars and perforated tubulars, and prevenUng fluids from passing from 
one of the producing zones that has not been depleted to one of the producing zones 
that has been depleted. 

A method of extracting materials from a wellbore having a plurality of producing 
IS subtenanean zones, at least a portion of the wellbore including a casing, has also been 
described that includes positiOTing one or more solid tubulars within the wellbore, 
posttionlng two or mora perforated hibutars each indudirig one or more radial passages 
witMn the w^lbore, the perforated tubulars travming the pnodudng subterranean 
zones, radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the wellbore, fluidicly coupling the 8oi\6 tubulars with the casing, fluididy coupling 
the perforated tubulars with ttte solid tubulars. fluidldy isolating the produdng 
siri>terranean zone from at least one other subterranean zone within the wellbore, 
fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone, preventing fluids from passing from one of the produdng zones 
25 that has not been depleted to one of the producing zones. that has been depleted. 

A system for isolating a first subtenanean zone from ? second subterranean zone 
havtag a pltrality of produdng zones in a wellbore has also been dMorlbed that 
indudes means for posttionlng one or more solid tubufws witNn the wellbore, the sc^id 
30 tubulars traveling the first subtenranean zone, means for positioning one or more 
perforated tubulars each Induding one or more radial passages within the wellbore, the 
perforated tubulars traver^ng the second subterranean zone, lifieans for radially 
expanding at least one of the solid tubulars and perforated ti^lars wiWn the weBbore, 
means fbr fluididy coupling the perforated tutiuters and the $olid tubulars, means for 
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preventing the passage of fluids from the first subterranean zone to the second 
subtenanean zone within the wellbore external to the primaiy solid tubuiars and 
perforated tubuiars, means for positioning one or more perforated tubular liners within 
the interior of one or more of tt)e perforated tubiters, and mear^s for preventing fluids 
5 from passing from one of the producing zones that has not been depleted to one of ttie 
pmducing zones that has been depleted. 

A system for extracting materials from a plurality of producing subterranean zonds in a 
weinx)re. at least a portion of the wellbore including a casing, has also been descrflbed 

10 that indudds means for positiorring oris or more solid tubulairs within the weDborOp 
means for positioning one or more perfbratsd tubuiars each including x)ne or more 
radial passages within the .wellbore, the perforated tubuiars traversing the producing 
subterranean zones, means for radial^ expanding at least one of the solid tubuiars and 
the perforated tubuiars wHhIn the wetibore, mems for fluidicly couplhg the solid 

15 tubuiars with the casing, means for fluidicly coupling the perforated tubuiars witti the 
solid tubularis, means for fluidicly isolating the producing subtenranean zone frorn at 
least one other subterranean zone within the weDbore, means for fliddidy coupling at 
least one of the perforated tubuiars with the producing subtenanean zone, means for 
positioning one or more perforated tubular liners within the interior of one or more of 

20 the perforated tubuiars, and means for preventing fluids from passing from one of the 
producing zones that has not been depleled to one of the producing zones that has 
been depleted. 

An apparatus for extracting g^othermal energy from a subterranean formation 
25 ccmtainlr^ a source of geothermai energy has also been described that includes a 
zonal isolation assenrtbty positioned witttin tiie sutrtenranean formation including: one or 
more solid tubular nriembers. each solid tubutar msmber including one or nriore exterhai 
seals, one or more perforated tubular members each including radial passages coupled 
to ttie solid tubular members, and one or more perforated tubulaf liners each irtdudlng 
30 oi>e or more radial passages coupled to the interior surfaces of one or mora of the 
perforated tutHdar members, and a shoe coupled to the zonal Isolation assembly. At 
least one of the solid tubular members and ttte perforated tubular members are fbrmed 
by a radial expansion process perfonned wittun tiie wellbore. 
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A method of isolating a first subterranean zone from a second subterranean zone 
including a source of geothemnal energy in a wellbore has also been described that 
includes positioning one or more solid tubulars wHhln the wellbore. the solid tubulars 
traversing the fiisl subten^n^n zone, positioning one or more perforated tubulars 

5 each induding one or nriore radial passages within the wellbore, 

traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wenbore. fluididy coupling the perforated 
tubulate and the primary solid tubulars. preventing the passage cS fluids from the first 
subterranean zone to the second subtenariean zone within the weUbore external to the 

10 primary solid tubulars «id perforated tubulars^ positioning one or more perforated 
tubular liners within the interior of one or more of the perforated tubulars, and radially 
expanding and plastically deforming the perforated tubular liners within the interior of 
one ornnore of the perforated tubulars. 

15 A method of extracting geothermal energy from a suUmanean geomermal zme in a 
wellbore, at least a portion of the wellbore Induding a casing, has also beein described 
that Indudes positioning one or more solid tubulars within the wellbore, positioning one 
or nrme perforated tubulars each induding one or mora radial passages within the 
weHbora, the perforated tubulars traversing the subtenanean geothermal zone, radially 

20 expanding at least one of the sdid tubulars and the perforated tubulars within the 
weilbbre, fluididy coupling the sdid tubulars with the casing, fluididy coupling the 
perforated tubulars with the sdid tubuliars, fluididy isolating the subterranean 
geotliennal zone from at least one other subterranean zone within the wellbore, and 
fliddidy coupling at least one of the perforated tubulars with the subterranean 

25 geoMermal zone. 

A system for isolating a first subterranean zone from a second geothermal 
suMenranean zone in a welibore has also been described that indudes means for 
posMoning one or more soGd tubulars within the welibora, the sdid tubulars traversing 
30 the first subterranean zone, means for positioning one or mpre perforated tubuters 
each induding one or more radial passages mthin the weilbona, the perforated tubulars 
traversing the second geothermal subterranean zone, nneans for radially expanding at 
teast one of the sdid tubulars and perforated tubulars within the wellbore. means for 
fluididy coupling the perforated tububrs and the sdid tubulars. and means for 
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preventing fite passage of fluids from the first subterranean zone to the second 
geothermat subterranean zone within the wellbore external to the prfmary solid tubulars 
and perforated tubulars. 

5 A system for extracting geothermal energy from a subterranean geothermal zone lii a 
weilbore, at least a portion of the welibore including a casing, has also been described 
that Includes means for positioning one or niore soHd tubulars within the welibore, 
means for positioning one or more perforated tubulare each including one or more 
radial passages within the welibore, the perforated tutnilars traversing the subtarranrari 

10 geothennal zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbbre, means for fluldicly coupling the soiiid 
tubulars with the casing, means for fluidicly coupling the perfonated tubulars vrith the 
solid tubulars. means for ftuididy isolatihg the subterranean geothemei zone from at 
least one other subterranean zone within the wellbore, and means for fluidicly coupling 

15 . at least one of the perfbrated tubulars with the subterranean geottiernnalzo^ 

An apparatus has also been described that Includes a zonal isolation assembly 
induding: one more soHd tiAular members, each solid tubular member including one 
or mors external seals, one or more perforated tubular members each induding one or 

20 more radial passages coupled to the sdid tubular members, and a shoe cou|^ to the 
zonfiri bolatlon asscmnbly. At teast one of the solid tubular members and the perforated 
tubular members are fonmed by a radial expansion process performed within the 
wellbore, and the radial passage of at least one of the perforated tubular members are 
cleaned by further radial expansion of the perforated tubular members within the 

25 wellbore. 

A method of isolating a first subterranean zone from a second subtenanean zone in a 
wellbore has also been described that indixies posittoning one or nxro solid tubulars 
within the welibore, the solid tubulars traversing the first subterranean zone, positioning 
30 one or more perforated tubutare within the wellbore each induding one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
eiqwiding at least one of the primary solid tubulars and perforated tubutara within the 
wefflxra, fluidicly coupling the perforated tubulars and the solid tubulars, preventing the 
passage of fluids from the first subtenrarmn zone to the second subtenanean zone 
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within the wellbora external to the solid tubulars and perforated tubulars. and deaning 
nfiaterials from the radial passages of at least one of the perforated tubulars by further 
radial expansion of the perforated tubulars within the welibore. 

S A.method of extracting materials from a produdng subterranean zone in a welibore, at 
least a portion of the welibore including a casing, has also been described that includes 
posKionlng one or more solid tubulars within the welibore, poeltionbig or>e or more 
perforated tubulars within the welibore each indudng one or more radial passages, ttie 
perforated tubulars traversir^ the producing subterranean zone, radially expanding at 

10 - least one dl the solid lobulars and the perforated tubulars within the welibore, fluklicty 
coupling the solid tubidais with the eating, fluidicly coupling the perforated tubulars 
with the solid tubulars, fluidicly Isolating ttie producing subterranean zone from at ledst 
one other subterranean zone within the welibore, fluidtdy coupling at least one of the 
perforated tubulars wKh the producing subterranean zone, monitoring the operating 

15 temperatures, pressiros. and flow rates within one or more of the perforated tubulars. 
and deanlTYg materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perfbratsd tubulars within the welibore. 

A system for isolating a first subterranean zone from a second subtenranean zone In a 
20 welibore has also been described that includes means for positioning one or more solid 
tubulars within the weltoore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the we|]t>ore each 
including one or nnore radial passages, the perforated tubulars traversing the second 
subterrEffiean zone, means for radially expanding at least one of the solid tul>urani and 
25 perforated tubulars within the welibore, means for fluididy coupling the perforated 
tubulars and the soCd tubulars, msans for preventing the passage of fluids frorh the first 
subterranean zone to the second subterranean zone witftin the welibore external to the 
solid tubulars and perforated tubulars, and means for cleaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansfon of the 
30 peribrated tubulars within the welibore. 

A system for extracting materials from a producing subtenanean zone In a welibore, at 
least a portion of the welibore induding a casing, has also been described that Includes 
means for positioning one or more solid tubulars within the welibore, means for 



74 



positioning me or more perforated tubulars within the welltx>rB each including one or 
more radial passages, the perforated tutMJiars traversing the producing subterranean 
zone, means for radially exparxllng at least one of the solid tubulars and the perforated 
tutHiiars witNn the wellbore, nieans for fluididy coupling the solid tubulars with the 

5 casing, means for fluididy coupling the perforated tubulars with the soHd tut>ulars» 
means for fiuldlciy isolating the producing subterranean zone from at least one other 
subterranean zone wtthin the weDbore. means for fluididy coupling at least one of the 
perloratBd tubulars witti the producing subtenranean zone, and means for deaning 
matarfata from the radial passages of at least one of the perforated tubulars by further 

10 radial expansion of the perforated tutMJiars within the weilbora. 

Although illustrative embodiments of the invention have been shown and described, a 
vride range of modiflcaUon, changes and substitution Is contemplated In the foregoing 
disdosure. In some instances, some faatures of the present invention may be 
15 employed without a omespohding use of the other faatures. Accordingly, it Is 
appropriate that the appended daims be construed broadly and in a marmer consistent 
with the scope of the invention. 
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I 

1. An apparatus, comprising; 

a zonal isolation assembty comprising: 
5 one or more solid tubular members, each sdid tubular member Including 6ne or 

more extemal seals; 

one or more perforated tubular members eadi Including one or more redial 

♦ 

passages coupled to the solid tubular members; and 

a shoe coupled to the zonal isolation assembly; 
10 wherein at least one or the solid tubular members and the perforated tubular 

members are formed by e radial expansion process perfomned within the wellbore; and 

wherein Ihe radial passage of at least one of the perforated tubular members 
are cleaned by further radial expansion of the perforated tubular membere within the 
wellbore. 

15 

2. A method of isdating a first subtenranean zone from a second subterranean 
zone in a wdlbore, oomprising: 

positioning one or more solid tubuiare within the wellbore. the solid tubulare 
traversing the first subterranean zone; 
20 positioning one or more perforated tubulars within the wellbore each including 

one or more radial passages, the perforated tubuiars travereing the second 
subterranean zone; 

radially expanding at least one of the primary solid tubulare and perforated 
tubulars within the wellbore; 
25 fluidicly coupling the perforated tubulare and the solid tubuiare; 

preventing the passage of fluids from the first subtenranean zone to the second 
striitenanean zone within the wellbore external to the solid tubuiare and perforated 
tubulars; and 

cleaning materials from the radial passages of at least one of the perforated 
30 tubulars by further radial expansion of the perforated tubulare within the wellbore. 

3. A method of extracting rfiateriate from a producing subten^nean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 
positioning one or more solid tubulare within the wellbore; 
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positioning one or more perforated tubulars witMn the wellbore each including 
one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expafKiing at least one of the solid titulars and the perforated tubulars 
5 within the wellbore; 

fluididy coupling the solid tubulars with the casing; 
fluidtdy coupling the perforated tubulars with the solid tubulars; 
fluididy isolating the imdudng subterranean zone from at least one other 
subtananaan zona wlttiin the wellbore; 
10 fluididy coupling at least one of the perlbrated tubulars with the prodwing 

subterranean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 

deaning materials from the radial passages of at least one of the perforated 
IS tubulars by further radial expansion of the perforated tubulars witMn the weDbore. 

4. A system for isolating a first subtenanean zone from a second subtenranean 
zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
20 tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the weltbore each 
Induding one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

rfieans for radially expanding at least one of the solid tubulars and perforated 
25 tulMJiars within the wellbore; 

means for fluididy coupling the perforated tubulars and the sdid tubulars; 

means for preventing the passage of fluids from the first subtenranean zone to 
the second subterranean zone within the wellbore extemiat to the soBd tubulars and 
perforated tubulars; and 
30 means for deaning materials from the radial passagiss of at least one of the 

perforated tubulars by further radial expanston of the perforated tubulars within the 
wettxKB. 
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S. A system for extractiiig materials from a produdng subterranean zone in a 
wellbore, at least a portion of the wellbore induding a casing, comprising; 

means for positioning one or more solid tubulars within the welbore; 

means for positioning one or more perforated tubulars within the wellbore each 
5 induding one or more radial passages, the petfbrated tubulars traversirm the produdng 
subterranean zone; 

means for raidialiy expanding at least one of the solid tubulars and the 
perforated tubulars within the wiellbore: 

means for fluididy coupling the solid tubulars with the casing; 
10 means fbr fluididy coupling the perfordled tubulars with the solid tubulars; 

means fbr fluididy Isolating the produdng mjbterranean zone from at least one 
otfier subtenranean zone within the wellbore; 

means fbr fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; and 
15 means for deaning materials from the radial passages of at jeast one. of the 

perforated tubulars by further radial expansion of the perforated tubulars within the 
wellbore. 
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1 An apparatus, oomprising: 

a zcmal isolation assembly oomprising: 

one or nx>re soTid tubular members, each solid tubular member including one or 
5 more external seals; 

one or rnore perforated tubular merT4)ers coupled to the solid tubular members; 
one or more flow control valves operably coupled to tt>e perforated tubular members for 
controlling the flow of fluidic materials through the perforated tubular nrambers; 

one or more temperature sensors operably coupled to one or mora of the 
10 perforated tubular members for monitoring the operating tempmiture within the 
perforated tubular members; 

one or more pressure sensors operably coupled to one or more of the 
perforated tubular members for monitoring the opmting pressure within the perforated 
tubular menrters; and 

15 one or more flow sensors operably coupled to one or more of the perforated 

tubiriar menribers for monltc^g the operating flow rate within the perforated tubular 
mOTnt)er8; and 

a shod coupled to the zonal isolation assemt^ly; and 

a controller operably coupled to the flow control valves, the temperature 
20 sensors, the pressure sensors, and the flow sensora for monitoring the terhperature, 
pressure and flow sensors and controlling the operation of the flow control valves; 

wherein at least one of the solid tubular members and the perforated tubular 
menrd}ers are formed by a radial expansion process performed within the wellbore. 

25 2. A mett)od of isolating a first subterranean zone from a second subterranean 
zone In a wellbore, comprising: 

positioning one or more solid tubulare within the wellbore, the solid tubulara 
traversing the first subterranean zone; 

positioning one or more perforated tubulars within ttie wellbore, the perforated 
30 tubulara traversing the second siA)tananean zone; 

radially expanding at least one of the primary solid tubulara and perforated 
tubulara within the weHbore; 

fluidicly coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the firat subterranean zone to the second 



subterranean zone within the weHtx>re external to the solid tubulars and perforated 
tubulars; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 
5 controlling the flow of fluidic materials through the perforated tubulate as a 

function of the monitored operating temperatures, pressures, and flow rates. 

3. A method of extracting rraiterials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

1 0 positioning one or more solid tubulars within the weObore; 

positioning one or more perforated tubulars within the wellbore, the perforated 
tijAulars traversing the picidudng subterranean zme; 

radially expanding at least one of the spud tubidars ami the perforated tubulars 
within the wellbore; 
1 5 fluididy coupling the solid tubulars with the casing; 

fluidldy coupling the perforated tubulars with the solid tub 
fluidicly Isolating the producing subtmanean zone from at least one other 
subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
20 subterranean zone; 

nrK)nitoring the openating temperatures, pressures, and flow rates within one or 
more of the perforated tutHjIars; and 

controlling the flow of fluidic materials through tt» perforated tubulare as a 
function of the monitored operating temperatures, pressures, and flow rates. 

25 

4. A system for isolating a first subtenanean zone from a second subterranean 
zone in a wellbore, comprising: 

' means for positioning one or more solid tubulars within the welibore, the solid 
tubulars traversing the first subterranean zone; 
30 means for positioning one or more perforated tubulars within the wellbore, the 

perforated, tubulars traversing the second sutrterranean zone; 

means for radially expanding at least one of the sdid tubulars and perforated 
tubulars within the wellbore; 

means for fluidicly coupling the perforated tubulars and the solid tubulars; 
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means for praventlng the passage of fluids from the first subterranean zone to 
the second subterranean zone within the welibore external to the solid tubulars and 
perforated tubulars; 

means for mmltoring the operating temperatiires. pressures, and flow rates 
5 within one or more of the perforated tubulars; and 

means for cohtiolling the flow of fluidic materials through the perforated tubulars 
as a ftnctlon of the monitored oper^ing temperatures* pressures, and flow rates. 

5. A eystmn for extracb'ng materiate from a producing subterranean zone In a 
10 welibore, at least a portion of the wMbore including a casing, comprising; 

means for positioning one or more solid tubulars within ttie welibore; 

means for positioning one or more perforated tubulars within ttia weilbore, the 
perforated tubulars traversing the producing subtenrariean zone; 

means for radially expanding at least one of the solid tubulars and the 
15 perforated 

tubulars witMn the welibore; 

means for fiuidldy ooupUng the solid tubulars with the casing; 

means for flukJicty coupfing flie perforated tubulars with the solid tubulars; 

means for fiuidldy Isolating tha producing subterranean zone from at least one 
20 other subtenranean zone within the welibore; 

means for fluidldy coupling at least one of the perforated tububrs with tlie 
producing subterranean zone; 

means for monitoring the operating temperatures, pressures, end flow rates 
within one or mora pf the perforated tubulars; and 
25 mearis for oontrcdHng ttie flow of fluidic materials through the perforated tubulars 

as a fUnctton of tha moniloied operating temperatures, pressures, and flow rates. 

6. An apparatus, qomprising: 

a zonal isolation assembly oomprisihg: 
30 one or more solid tubular rhembers, each ^olld tubular member including one or 

more external seals; 

one or ntora perforated tubular members each including radial passages 
coupled to the solid tubular members; and . 

one or more solid tubular liners ooiipled to the interior surfooes of one or more 
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of the perforated tubular members for sealing at least some of the radial passages of 
the perforated tubular members; and 

a shoe coupled to the zonal isobtion assembly; 

wheretr) at least one of the solid tubular memtiers and the perforated tubular 
5 members are formed by a radial expansion process performed within the wellbore; and 
wherein the solid tubular liners are fomned by a radial expansion prooeas 
perfbrmed within the weiibore. 

7. A method of isolating a first subterranean zone from a second subtenanean 
10 zone in a weUbore, comprising: 

posltiof^ one or more solid tubutors within the wellboire. the wild tubulars 
traversing the first siMenanean zone; 

positioning one or more perftaratod tubulars each including one or more radial 
passages within the weiibore, . the perforated tubulars traversing the second 
15 subterranean zone: 

radially expanding at lea$t one of the solid tubulars and perforated tubulars 
within the weiibore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fliads from the first subterranean zone to the second 
20 subt^nean zone within the weiibore external to the primary solid tubulars and 
. perforated tubulars; 

positioning one or more solid tubular liners within the Interior of one or more of 
the perforated tubulars; and 

radially expanding and plasticaliy deforming the solid tubular liners within the 
25 interior of one or more of the perforated tubulars to fluididy seal at least some of the 
radial passages of the perforated tubulars. 

8. A method of extracting materials from a produdng subterranean zone in a 
weiibore, at least a portion of the w^tbore including a casing, comprising: 

30 positioning one or more solid tubulars within the weiibore; 

positioning one or nriore perforated tubulars each Jndudlng one or more radial 
passages within the weiibore. the perforated tubulars traversirtg the produdng 
subtenanean zone; 
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radially expanding at least one of the solid tubulars and the perforated tubidars 
within the wellbore; 

fhjididy coupling the solid tubulars with the casing; 

ftuidicfy coupling the pefforated tubulars with the solid tubulars; 
S fluidldy isolating the produdng subtenraneah zone from at least one other 

subterranean zone within the wellbore; 

fluidlcly ooupfing at least one of the perfiDrated tubulars with the producing 
subterranean zone; ^ 

positioning one or more soRd tubuter liners within the Interior of one or more of 
10 the pefforated tubulars; and 

radially exparKling and plastically deforming the solid tubular liners wiUiin the 
interior of one or more of the perforated tubulars to fluididy seal at least some of the 
radial passages of the perforated tubulars; . 

15 9. A system for isolating a first subterranean zone from a second subtenanean 
zone in a welbore« oomiHlshg: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zcKie; 

means for positioning one or more perforated tubulars each including one or 
20 more ladisd passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of tiie solid tubulars and perforated 
tubulars within the wellbore; 

means for fluMiciy coupling the perforated tubulars and the solid tubulars; 
25 means for preventing the passage of fluids from the first subterranean zone to 

the second subterranean zone within the wellbore external to the prirnary sold tubulars 
* and perforated tubulars; 

means for positioning one or more solid tubular liners within the interior of one 
or mora of die perforated tubulars; and 
30 means fbr radially expanding and plastically deforming the solid tubular liners 

' withbfi the interior of one or more of ttie perforated tubulars to fluidlcly seal at leasi 
some of the radial passages of the perfbrated tubulars. 
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10. A system for e)ctr8Cttng materials from a producing subterranean zone in a 
wellbore. at least a portion of the welibore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubuiars each including one or 
5 more radial passages wittiin the wellbore. the perforated tubuiars traversing .the 
producing subterranean zone; 

rneans for radially expanding at least one of the solid tubuiars and the 
perforated tid>ular8 within the wellbore; 

means for fluldidy ooupRng the solid tubuiars with ttw casing; 
10 means for fbidldy coupling the perforated tubuiars with the solid tubuiars; 

means for fluUldy isolating the producing subtenanean zone ftom at least one 
other subterranean zone within the wellbore; 

means for fluldiciy coupling at least one of ttte perforated tubuiars with the 
producing subterranean zone; 
15 means for positioning one or more solid tubular Itaers within the intertor of one 

or more of the perforated tubuiars; and 

means for radially expanding and plastically deforming ttie solid tubular liners 
within the intertor of one or more of the perforated tubuiars to fluidicly seal at least 
some of the radial passages of the perforated tubuiars. 

20 

11. An apparatus, corrH^rising: 

a zonal isolatton assemtriy comprising: 

one or more solid tubular members, each solid tubular member induding one or 
more external seals; 

25 one or more perforated tubule members each irKluding radial passages 

coupled to the solid tubular members; and 

a sealmg material coupled to at least sonrte of the perforated tubular members 
for seeing at toast some erf the radial passages of the perforated tubular members; and . 

a shoe coupled to the zonal isolation assembly. 

30 

12. A method of isolating a frst subtemanean zone from a second subtenranean 
zone in a wellbore, comprising: . 

positioning one or more solid tubuiars within the wellbore, the solid tutMJtors 
traversing the first subtenianean zon« 
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positioning one or more perforated tubulars each including one or more radial 
passages within the weilbore, the perforated tubulars traversing the second 
sulJtenanean zor>e; 

radially expanding at least one of the solid tutMjtars and perforated tubulars 
5 }Mt\\n the weHbone; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterrartean zone to the second 
subtenanean zone within ttve weHbore external to the prinnary eolid tubulars and 
perfiDraled tubulars; 

10 seeing off an annular region within at least one of the perforated tubulars; and 

Injecting a hardenable fluldic sealing material into the sealed annular regions of 
the perforated tubulars to seat off at least some of the radial passages of the perforated 
tubulars. 

IS 13. A method of extracting materials fbm a producing subterranean zone in a 
weilbore, at least a portion of the weHbore indgdlng a casing, comprising; 
positioning one or more solid tubulars within the vmllbore; 
positioning one or more perforated tubulars each including one or more radial 
passages with|n Vnb wellbore, the perforated tubulars traversing the producing 
20 siAteranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within tfie wellbore; . 

fluididy coupling the solid tubulars with the casing; 
ftuididy coupling the perforated tubulars with the solid tubulars; 
25 fiuidiciy isolating the producing subterranean zone fixxn at least one other 

subterrartean zorie within the vvelBKKe; 

fluididy coupOng at least one of the perforated tubulars virlth the producing 
subtsrraneanzone; 

sealing off an annular region within at least one of the perforated tubulars; and 
30 ir^ecUhg a hardenaUe fluldic sealing material Into the sealed annular regions ctf 

the perforated lutHjlars to seal off at least some of the radial passages of the perforated 
tubulfltfs. 
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14. A system for isolatir^'a first subterranean zone from a second subterranean 
zone In a wellbore, comprising: 

means for positioning one or nruxe solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 
5 weans for positioning one or nrtore perforated tubulars each induding one or 

more radial passages within the wetlbore, the perforated tubulars traversir^ Oie second 
subtsnanean zone; ' 

means for radially expanding at least one of the solid tubulars and peribrated 
tubitora within the weltbore; 
10 means forfluidlciy coupling the peiforated tububrs and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the vifellbore external to the primary solid tubulars 
and perforated tubutars; 

means for sealing off an annular region within at least one of the perforated 
15 tubularaiand 

means for injecting a hardenable fluidic sealing material Into the sealed annular 
regions of the perforated tubulars to seal off at least seme of the radial passages of the 
perforated tubulars. 

20 15. A system for extracting nnaterlals from a producing subterranean zone in a 
welbore, at least a portion of the wellbore including a casing, comprising; 
means for positioning one or more solid tubulars within the wellbore; 
means for positlontng one or more perforated tubulars each including one or 
more radial passages withh the wellbore, the perforated tubulars traversing the 
25 producing subterranean zone; 

means for nxlially expanding at least one of the solid tubulars and the 
perforated tubulars within Vha wellbore; 

rneans for fiuMidy coupllrig the solU tubulars vvith the casing; 
means for fluidicly coupling the perforated tubulars with the solid tubulars; 
30' means for fluidicly bolating the producing subtenanean zone firm at least bne 

other subterranean zone within the weliborB; 

means for fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone; 
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means for sealing off an annular region within at least one of the perforated 
tubulars;and 

means for injecting a hardenabia fluidte sealing material into the sealed annular 
regions of the perforated tutHjIars to seal off at least some (rf the radial passages of the 
5 perforated tubulars* 

16. An apparatus, comprisir^: 

a zonal isolation assembly positioned wKhIn a wellbore that traverses a 
subterranean formation, oomprising: 
10 one or more solid tubular members, each solid tubular member Including one or 

more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 

and 

a shoe coupled to the zonal isolation assembly; 
15 wherein at least one of the solid tubular m^bers and the perforated tubular 

members are formed by a radial expansion process perfomned within the weliix)re; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the subianranean formation. 

20 17. The apparatus of dalm 16, wherein the perforated tubular members that are 
radially expanded Into intimate contact with the subtenranean fbnmation oornpress the 
subterranean fomnation. 

18. A method of Isolating a first subterranean zone from a second subterranean 
25 zone in a wellbore, comprising: 

positioning one or more solid tubulars within tifie wellbore, the solid tubulars 
- traverising the first subtenranean zone; 

positioning one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the second 
30 subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubuiara within Ae weObore; 

radially expanding at least one of the perforated tubulara Into Intimate contact 
with the second subterranean zone; 
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fluldidy coupling the perforated tubulars arKJ the solid tubulars; and 
preventing the passage of fluids from the first subteoanean zone to the second 

subterranean zone within the wellbore external to the solid tubutars and perforated 

tubulars. 

5 

19. The nnethod of daim 18, wherein the perfbrated tubulars that are radially 
expanded into intimate contact with the second subterianean zone compress the 
second sublerrarwan zone. 

10 20. The nnethod of daim 18, furttier comprising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subterranean 
zone. 

21. The method of daim 18» further comprising vibrating the second subterranean 
15 zartB to dean the radial passages of the p^fbrated tubulars that are radially expanded 

into intimate contact with the second subterranean zone. 

22. The method of daim 18, further comprising applying an impidsive load to the 
perforated tubulars that are radially expanded into intimate contact with the second 

20 subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subtenariean zone. 

23. A method of extrading materials from a produdng subtenanean zone In a 
wellbore, at least a portion of the wellbore induding a casing, comprising; 

25 positioning one or nmre soGd tubulars wRhin the wellbore; 

positioning one or more perforated tubulars wHhin the wellbore each InducHng 
one or more radial passages, .the perfbrated tubuiars traversing the produdng 
subterranean zone; 

radially expanding at least one of the sdid tubuiars and the perforated hjbuhurs 
30 within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contact 
with the produdng subterranean zone; 

fhJididy coupling the solid tubuiars with the casing; 

fluididy coupling the perforated tubulars with the sdId tubulars; 
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fluidtely isolating the producing subterranean zone from at least one other 
subterranean zone within the wellt>ore; and 

fluididy ooupiing at least one of the perforated tubulars with the producing 
sut>terranean zone. 

5 

24. The method of dairn 23, wherein the perforated tubulars that are radially 
expanded into intimate contact with the producbig subterranean zone ocHnpress the 
producing subterranean zone. 

10 25. The method of 23, further comprising vibrating the produdng 
subterranean zone to Increase the rate of reoovery of hydrocarbons firom the produdng 
subterranean »ne. 

26. The method Of. daim 23. further comprising vibrating the producing 
15 subterranean zone to clean the radial passages of the perforated tubulars that are 

radially expended into intimate oontaot with the produdng subterranean zone. 

27. The method of daim 23, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the produdng 

20 subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

28. A system for isolating a first subtenBnean zone from a second subterranean 
zone in a wdlboret oomprtsing: 

25 means for positionir^ one or more solid tubulars within the welibore» the solid 

tubulars traversinig the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbm each 
indudhg one or more radial passages, the perforated tubulars traversing the second 
subtenanean zone; 

30 means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the wellbore; 

means Ibr radially expanding at least one of the perforated tubulars into Intbnate 
oontad with the second subteranean zone; 

means for fluididy coupling the perforated tubulars and the solid tubuters; and 
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means for preventing the passage of flukis from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. 

29. The system of daim 28, wherein the means for radially expanding at least one 
of the perforated tubulars into intim^ contact with the secor>d subternmean zone 
comprises means fcf comprassing the second suMenanean zone. 

30. The system of claim 28, further comprising means for vibrating Uie second 
subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

31. The eyetem of daim 28, further comprising means for vibrating the second 
subterranean zone to dean the . radial passages of the perforated tubulars that are 
radially expanded into intimate contad with the second subterranean zone. 

32. The system of daim 28, further comprising means for applying an impulsive 
load to the perforated tubulars ttiat are radially expanded Into intimate conted with the 
second subterranean zone to increase the rate of recovery of hydrocartxjns from the 
second subterranean zone* 

33. A system for extrading materials from a producing subterranean zone In a 
wellbore, at teast a portion of the wellbore induding a casing, comprising; 

means for positioning one or more sdid tubulars within the weilt>ore; 

means for poeitioning one or more perforated tubulars within the wellbore each 
induding one or more radial openings, the perforated tubulars traversing the produdng 
subterranean zone; 

means for radiaHy expanding at least one of the solid tubulars and the 
perfbrated tubutars within the wellbore; 

means for radially expanding at least one of the perforated tubulars into intimate 
conted with the produdng subterranean zone; 

means for fluididy coupling the sdid tubulars with the casing; 

means for fluididy coupling the perfbrated tubulars with the sdid tubulars; 

means for fluididy isoteting the produdng subtenaiiean zone from at least one 
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other subterranran zone within the welD>ore; and 

means for fluMidy coupling at least one of the perforated tubulars with the 
producing sutrtarranean zone. 

5 34. the system of daim 33, whereh the means for radially expanding at least one 
of the perforated tubulais into intimate contact with the prDdudng subterranean zone 
compriMS rneans for compiessing the producing subterrane^ 

35. The system of daim 33. further comprising nneans for vibrating the producing 
10 subterranean zone to mcrease the rate of recovery of hydrocartTons from the produdng 

subterranean zone. 

36. The system of dabn 33, further comprising nneans for vibrating tiie produdng 
subtenraneah zone to dean the radial passages of the perforated tubulars that are 

15 radially expanded Into Intimata contad with the produdng subterranean zone. 

37. The system of daim 33, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
produdng subterranean zone to increase the rate of recovery of hydrocartx>ns from the 

20 produdng subteiranean zone. 

38. An apparatus, comprising: 

a zonal isolation ass^rr^ly positioned within a wellbore that traverses a 
subterranean formation and indudes a perforated wellbore casing, comprising: 
25 one or more soU tubular menrAere, each solid tubular nnember induding one or 

more extemsd seals; 

one or more perforated tubular members coupted to ttte solid tubuter members; 

and 

a shoe coupled to the zonal isolation assembly; 
30 wherein at least one of the sdid tubuter members and the perforated tubuter 

members are formed by a radtel expansion process perfonmed within the wellbore; and 

wherein at least one of the perforated tubular nnembers are radially expanded 
into Intimate corded vrith the perforated wellbore casing. 
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39. The apparatus of claim 38» wherein the perforated tuk>ular memt)er8 that are 
radiatty expanded into intimate contact with the perforated casing comprese the 
subtenanean fbnnation. 

5 40. A method of isolating a first subterranean zone from a second subterranean 

zone in a wellbore that includes a perforated casing that traverBas the seoorKl 

subterrmean zone, comprislr^g: 

positionine one or more solid tubulars witMn the wellbore. the solid tubulars 

traversing the first subterranean zone; 
10 positioning one or more perforated tubulars within the wellbore each including 

one or more radial passages, the perforated tubulars traversing the second 

subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the weHbore; 
15 radially expa^vtg at least one of the perforated tubulars into intimate contact 

with the perforated casing; 

fluididy coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
20 tubulars. 

41. The method of daim 40, wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the second 
subtenraneaizone.. 

25 

42. The method of datm 40. further comprising vibrating the second subtenartean 
zone to increase the rate of recovery of hydrocarbons from the second subterranean 
zone. 

30 43. The method of daim 4a. ftffther comprising vibrating the second subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
into intimate oontad with the perforated casing. 

44. The method of daim 40, further comprising applying an impulsive load to the 
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perforated tubutars that are radially expar>ded into intimate contact with the perforated 
casing to increase the rate of recovery of hydrocartx^ns from the second subterranean 
zone, 

5 45« A method of extracting materials from a producing subtenanean zone in a 
wellbore, at least a portbn of the wellbore including a casing and a perforated casing 
that traverses the fvoducing subtenrariean zone, comprisfr^; 

positioning one or more solid tubulars within the wellbore; 
positioning one or more perforated tubulars within the wellbore each Including 
10 one or mcHe radial passages, the perforated tubulars traversing the producing 
subtenanean zone; 

radHaDy expanding at least one df the solid tubulars and the perforated tubulars 
within the wellbore; 

radially expanding at least orie of the perfcnated tubulars into Intimate contapt 
15 with the perforated casing; 

fluidiciy coupling the solid tubulars wHh the casing; 
fluldlcly coupling the perforated tubulars with the solid tubulars; 
fluidiciy isolating the producing subtenranean zone from at least one other 
subterranean zona within the wellbore; and 
20 flukiicly coupling at least one of the perforated tubulars with the producing 

subterranean zone. 

46. The method of daim 45, wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the producing 

25 subterranean zone. 

47. The method of ' dalm 45. further comprising vibrating the producing 
subterranean zone to Increase the rate of recovery of hydrocaftM>ns from the producing 
subterranean zone. 

30 

48. ' The method of daini 45, further comprising vibrating the producing 
subterranean zone to dean the radial passage of the perforated tubulars that are 
radaHy expanded into Intimate contact with the perforated casing. 
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49. The method of daim 45. further comprising applying an impulsive load to the 
• perforated tubulars that are radially expar^ded into intimate contact with the perforated 
tubulars to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. 

5 

50. A system for isolating a first subterranean zor^ from a second subterranean 
zone in a wellbore that includes a peiforated casing that traverses the second 
subterranean zone, comprisirig: 

means for positioning one or more solid tubulars within the wellbore, the solid 
10 tubulafs traversing the first subterranean zone; 

means for positioning one or nnore perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
15 tubulars within the wellbore; 

means for radially expanding at least one of the perforated tubulars into Intimate 
contact with the perforated casing; 

means forfluldidy coupling the perforated tubulars and the solid tubulars; and 
means for prevenfing the passage of fluids from the first subterranean zone to 
20 the second subtenanean zone wtthin the welit>ore external to the solid tubulars and 
perforated tubulars. 

51. The system of claim 50, wherein the means for radially expanding at least one 
of the prorated tubulars into intimate contact with the perforated casing comprises 

25 means for compressing ttie second subterranean zone. 

' 52. The system of daim 50, further comprising means for vibrating the second 
subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

30 

53. The system of daim 50, further comprising means f6r vBratlng the second 
sid)tenBnean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contad with the perforated casing. 
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54. The system of claim 50, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate ccmtact with the 
perforated casing to increase the rate of recovery of hydrocarbons from the seoond 
subtenranean zone. 

5 

55. A system for extraqting materials from a producing subterranedn zone k\ a 
wellbore, at least a portion of the wellbore induding a casing and a perforated casing 
that traverses the producing subterranean zone, comprising; 

means for positioning one or more solid tubulars within the wellbore; 
10 means for positioning one or more perforated tubulars within the welibore each 

induding one or more radial openings, the perfmrted tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 
1 5 means for radially expanding at least one of the perforated tubulars Into Intimate 

contact with the perforated casing; 

means for fluldicly coupling the soid tubulars with the casbig; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 
20 other subten^nean zone >Arithin the wellbore; and 

means for fluidicly (X)upiing *at least one of the perforated tubulars with the 
IKodudng subterranean zone. 

56. The system of claim 55, wherein the means for radially expanding at least one 
25 of the perforated tubulars into intimate contad with the perforated casing comprises 

means for compressing ttie produdng subterranean zone. 

57. The system of dalm 55, further compri«ng means for vibrating the producbig 
subterrarman zone to increase ttie rate of recovery of hydrocarbons from the produdng 

30 subterranean zdrre. 

58. The system of dalm 55, further comprising means for vibrating the produdng 
subtenBnean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contad with the perforated casing. 
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59. The system of claim 55, further oomprising means for applying an inrq>ulsfve 
load to the perforated tubulars that are radially expanded into intinr^ate contact with the 
pwfbrated casing to increase the rate of recovery of hydrocart)ons from the producing 

5 subtenanean zone^ 

60. An apparatus, oomprising: 

a zmB\ isolation assembly comprising: 

one or more solid tubular n]iember8, each solid tubular member including one or 
10 more external seals: 

one or more perforated tubular menrTt>ers each including radial passages 
coupled to the solid tubular members; and 

one or nrtore perforated tubular liners each including one or more radial 
passages coupled to the Interior surfaces of one or more of the perforated tubular 
15 members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expan^on process perfomied within the wellbore; and 
wherein the perforated tubular liners are fonmed by a radial expansion process 
20 perfonmd within the wellbore. 

61. A mettKMj of isolating a first subterranean zone irom a second subterranean 
zone in a wellbore, comprising: 

positioning one or mom solid tubulars within the wellbore, the solid tubulars 
25 traversing the first subtenanean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radially e)q>andlng at least one of the solid titulars and perforated tubulars 
30 wlttiin the weUbwe; 

fluldlcly coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluMs from the first subterranean zone to the second 
subterranean zone within the vyelltxxe external to the primary solid tubulars and 
perforated tubulars; 
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positioning one or more perfofated tubular liners within the interior of one or 
more of the perforated tubuiars; and 

radially expanding and iidasticalty deforming the perforated tubular liners within 
the interior of one or mom of the peiforated tubulars. 

6 

62. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the weHbore including a casing, comprising; 

positioning one or more solid tubulars witNn the weHbore; 

positioning one or more peifbrated tubulars each including one or more radial 
10 passages within tiie wellbore, the perforated tubulars traversing the producing 
subtenanean zone; 

radiedly expanding at least one of the sdHd tubulars and the perforated tubulars 
within the weHbore; 

fluidldy coupling the solid tubulars with ttie casing; 
15 fluididy coupling the perfiarated tulMJiars with the soKd tubulars; 

fluididy isolating ttie producing subtenanean zone from at least one other 
subterranean zone within the welibore; 

fluididy courting at least one of the perforated tubulars with the produdng 
subterranean zone; 

20 positioning one or wore perforated tubular liners within the interior of one or 

more of the perforated tubulars; and 

radially expanding and plastically defomning the perforated tubular liners within 
the interior of one or mors of the perforated tubulars. 

25 63. A system for isoldtihg a first subtenanean zone from a second subterranean 
zone In a weltt>6rB, comprising: 

means for posMoning onis or more soDd tubulars within the welibore, the solid 
tiriMJiars traversing the first subterranean zone; 

means for posittoning one or more perfDrated tubulare each induding one or 
30 more radial passages within the w^bore, the perforated tubulars traversing the seoond 
subterranean zone: 

means for radially mpanding at least one of the soDd tubulars and perfbrated 
tubulars within the wellbora; 

nneans fbr fluididy coupling the perforated tubulars and the solid tubulars; 
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means for preventing the passage d fluids from the first subterranean zone to 
the second subterranean zpne within the wellbore extemsd to the primary solid tubuiars 
and pirated tubuiars; 

means for po^oning or^e or more perforated tubular liners within the interior of 
S one or more of the perforated titulars; and 

means for radially expanding and plasticaBy deforming the perforated tubular 
liners within the Interior of one or more of the perforated tubuiars. 

64. A system for extracting materials from a producing subterranean zone in a 
10 wellbore. at least a portion of the weilbors including a casing, comprteing; 

means for positioning one or more solid tubuiars within the wdlbore; 
means fbr poslKonir^ one or more perforated tubuiars each including one or 
more radial passages within the wettxxe, the perforated tubuiars traversing the 
producing subterranean zone; 
15 means fbr radially expanding at least one of the solid tubuiars and tfie 

perforated tubuiars wittiin the welttsbre; 

means for fluididy coupling the solid tubuiars with the casing; 
means for fluididy coupiing tl^ perforated tubuiars with the solid tubuiars; 
means for fluididy isolating the produdng subtenranean zone from at least one 
20 other subterranean zone within the weiibore; 

means fbr fluididy coupling at least one of the perforate tubuiars with the 
produdng subteranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubuiars; and 
25 means for radially expanding and plastically deforming the perforated tubular 

liners within the interior of one or more of the perforated tubuiars. 

* 

65« An apparatus, comprising: 

a zonal isolation assembly comprising: 
30 one or more solid tiAiuiar members, each solid tubular member indudlr^ one or 

more external seals; 

two or more perforated tubular members each Indudlng radial passages 
coupled to the solid tubular members; and 

one or more one-way valves for controliably fluididy coupling the perforated 
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tubular members; and . 

a shoe odupled to the zonal isolation a8S6mt>ly; 

wherein at least one of the solid tubular rnembers and the perforated tubular 
members are formed by a radial expansion procees performed. witNn the wellbore. 

5 

66. A method of isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing zones In a welKxro, comprising: 

posittoning one or more solid tubulars within the wellbore. the solid tubutars 
traversing the first subterranean zone; 
10 positioning two or mora perforated tubulars each including one or more radial 

passages within the wellbore, the perforated tubulars traversing the second 
sutitananean zone; 

radial^ expanding at least one of the solid tubulars and perforated tubutars 
within the wellbore; 

15 flukfldy coupling the perforated tubulars and the prirnarysdidtubuta^ 

preventing the pass^e of fluids from the first subtenanean zone to the second 
subtenahean zone within the wellbore external to the primary solid tubulars and 
perforated tubutars: and 

preventing fluids from passing from one of the producing zones that has not 
20 been depleted to one of the producing zones that has been depleted; 

67. A method of extracting materials from a wellbore having a plurality of producing 
subt^ranean zones, at least a portion of the wellbore Including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 
25 positioning two or more perforated tubulars each including one or more radial 

passages within the wellbore^ the perforated tubulars travensbig the producing 
subtenanisan zones; 

radially expanding at least one of the sdid tubutars and the perforated tubutars 
within the wellbore; 
30 fluididy coupling the solid tubulars with the casing;. 

fluididy coupling the perforated tubulars with the soPid tubulars; 

fluididy isolating the produdr^ subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the producing 
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subterranaan zone; 

preventing fluids from passing from one of the producing zones that has not 
been depleted to one of the producing zones ttiat has been depleted. 

5 88. A system for isolating a frst subterranean zone from a second subterranean 
zorie having a plurality of producing zones h a weDbore. oornprising: 

meane for positioning one or more solid tubulars within the wellborB, the solid 
tubulars traversing the first subterranean zone; 

means for portioning one or mors perforated tubulars eabh including one or 
10 rriorB radial passages within the wellbore, the perforated tubulars traversing ttie second 
subterranean zorte; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars witWn the wellbors; 

means for fluididy coupling the perforated tubulars and the soHd tubulars; 
15 means for preventing the passage of fluids from the first subterranean zone to 

the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 
20 means for preventing fluids from passing from one of tlie producing zones that 

has not been depleted to one of the producing zones that has been depleted. 

69. A system for extracting materials from a plurality of producing subterranean 
mtyas in a wellbore, at least a portion of the weilbore including a casing, comprising; 
25 means for positioning one or more solid tubulars within the wellbors; 

means far positioning one or more perforated tubulars each including one or 
.more radial passages within the weObors, the perforated tubUiars traversing tlie 
producing subterranean zones; 

means for radially expanding at least one of the. solid tubulars and the 
30 perforated tubulars within the welbofe; 

means for fluidicly coupling the solM tubulars with the casing; 

means for fluididy coupBng the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng.subtenanedn zone from at least one 
other subterranean zone within the weilbore; . 
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means for fluidicly coupling at least one of the perforated tubulars wth the 
producing subterranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 
S means for preventir^ fluids from passing from one of the producing zones that 

has not been depleted to one of the producing zones that has been depteted. 

70. An apparatus for extracting geQthermai energy from a subterranean formation 
containing a source of geothermai energy, conriprising: 

10 a zonal Isolation assembly positioned within the subtenanean fomiationp 

comprising: 

one or more solid tubular members* each solid tubular member Including one or 
mem wterrffll seals; 

one or more perforated tubular nriembers each Including radial passages. 
15 coupled to the solid tubular members; and 

one or more perfordteid tubular liners each including one or more rad^l 
passages coupled to the intertor surfiaces of one or more of the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; 
20 wherein at least one of the solid tubular members and the perforated tubular 

members ate formed by a radial expansion process perfomied wlttrin the wellbore. 

71. A method of Isdating a first subterranean zone from a second subterranean 
zone including a sourpe of geothemnal energy In a weHbore, comprising: 

25 positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 

positioning one or more perforated tubulare eadi Including one or more radial 
passages wtthin the wellbore, the perforated tubulars traversing the second 
BtMerranean zone; 

30 radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore; 

fluitfdy coupling the perforated tubulars and the prbnary solid tubulars; 
preventing the passage of fluids from the firet subtenanean zone to the second 
subterranean zone within the wetlbore external to me primary s(4id tubulars and 
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perforated tubulars; and 

positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tutKJlars; and 

radially expanding and plasticalty deforming the perforated tubular liners within 
5 theinterlorofoneormorBof the perforated tubulars. 

72. A method of extracting geothennai energy from a subterranean geothermal 
zone in a wetbore, at least a portion of the weUbore including a casing, oompridng; 

positioning one or more solid tubulars within the wellbore; 
10 positioning one or more perforated tubulars each including one or more radial 

passages within the wellbore» the perforated tubulars traversing the subterranean 
geoftiemial zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wsOborB; 
1 5 fluididy coupling the solid tubulars wjth the casing; 

fluidldy coupling the perforated tubulars with the solid tubulars; 
fluididy isolating the subterranean gabthermai zone from at least one other 
subtenanean zone within the wellbore; and 

fluididy coupling at least pne of the perforated tubulars with tl>e subterranean 
20 geothermal zone. 

73. A system for isolating a first subterranean zone from a second geotttermat 
subterranean zone in a wellbore, comprising: 

means fbr positioning one or more solid tubulars within the wellbore, the solid 
25 tubulars traversing the first subtenanean zone; 

means for positioning one or more perforated tubulam each Induding one or 
' mora radial passages within the wellbore, the perforated tubulars traversing the second 
geothenrtal subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
30 tiAulars within the wellbore; 

means forfluidicly coupling the perforated tubulars and the solid tubulars; and 
means fbr preventing the passage of fluids from the first subterranean zone to 
the second geothermal subterranean zone within the wellbore external to the prbnary 
solid tubulars and perforated tubulars. 
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74. A system for extracting geothermal energy from a subterranean geothermal 
zone in a weHbore. at least a portion of the welibore including a casing, comixising; 

5 means for positioning one or more solid tubuiars within the weilbore; 

means for po^oning one or more perforated tubuiars each induSng one or 
mora radial passages within the weiR)ore, the perforated tubuiars traversing the 
subterranaan geothenmd zone; 

means for radially expanding at least one of the solid tubuiars and the 
10 perforated tutHdars within the welibore; 

rrieans for fluididy ooupBng the solU tubuiars with the casing; 
means for fluididy ooupDng the perforated tubuiars with the solid tubuiars; 
means for fTuididy isolating the subterranean geothermal zone from at least one 
other subterranean zorie within the welibore; and 
15 nnaans for fluididy coupling at least one cf Sie perforated tubuiars with the 

sublenanean geothemrial zone. 

75. An apparatus, comprising: 

a zonal isolation assembly comprising: 
20 one or more solid tubular members, each solid lubular member including one or 

more external seals; 

one or more perforated tubular members each including one or more radial 
passages coupled to the solid tubujar members; and 
a shoe coupled to the zonal Isolation assembly; 
25 • wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a racflal expansion process performed within the welibore; and 
wherein the radial passage of at least one of the perforated tut>ular members 
are deanad by further radial expanston of the perforated tubular members within the 
welibore. 

30 

76. A method of isolating a first subterranean zone from a second subterranean 
zone In a welibore. comprising: 

positioning one or more solid tubuiars within the welibore, the solid tubuiars 
traversing the first subtenanean 2one: 
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positioning one or more perforated tubulars within the wellbore each including 
one or nrxxe radial passages, the perforated tubulars traversing the second 
subtBTianean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
5 ttd)ulars within the wellbore; 

fluldidy (XKiplIng the perforaied tubulars and Ihe solid tubulars; 

preventbig the passage of fluids from the first subterranean zone to the second 
subterranean mmm within the wellbore extend to the solid tubulars isnd perforated 
tid)ulars; and 

10 cleaning materials from the radial passages of at least one of the perforated 

tubulars by further radial expansion of ttte perforated tubulars within the wellbore. 

77. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore Including a cfasing, comprising; 

15 positibnir^ one or more solid tubulars within the wellbore; 

positioning one or rhore perforated tubulars within the welibore each including 
one or more radial passages, the perforated tubulars traversing the producing 
subteranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the wellbore; 

fluididy coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars the solid tubulars; 
fluidiciy isolating the producing subterranean zdne from at least one other 
subtenanean zone within the wellbore; 
25 fiuidldy coupling at least one of the perforated tubulars with the producing 

siAteiraneanzonie: 

monitoring the operating temperatures. presswes» and flow rates within one or 
more of the perforated tubulars; and 

cleaning materials from the radial passages of at least one of the perforated 
30 tubulars by further ractel expansion of the perforated tubulars within the wsDbore. 

78. A system for isolating a first subtenanean zone from a second sut^terranean 
zone in a welft>ore, comprising: 
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means for positioning one or more solid tubulars within the wetibore/the solid 
tubulars traversing the first subtenranean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
5 subterranean zone; 

means for radially expandir^ at least one of the solid tubulars and perforated 
tubulars wttMn the wellbore; 

means for fluidiciy coupling the perforated titulars and the solid tubulars; 

mews for preventing the pass^e of fluMs from ttie first subterranean zone to 
10 • the second suliterranean zone within fiie wellbore external to the solid tubulars and 
perforated tubulars; and 

means for cleaning materials from the radial passages of at least one of the 
perforated tubulars by further radial expansion of the perforated tubulars within the 
wellbore. 

15 

79. A system for extracting materials firnn a producing subterranean zone m a 
wellbore, at least a portion of ttie wellbore Including a casing, comprising; 

means for positioning one or more solid tubulars witiiin the wellbore; 

means for positioning one or more perforated tubulars within the wellbore each 
20 Including one or more radial passages* the perforated tubulars traversing the producing 
subtenrariean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars witiiin the wellbore; 

means for fluididy coupling ttie solid tubulars with tt^e casing; 
25 means for fluidiciy coupling ttie perforated tubulars witii the solid tubulars; - 

means for fluididy isolating tt^e procfucino subtananean zone from at least one 
other subterranean zone wiUibi the weBbore; 

means for fluidlcty oouplir^ at least one of Oie perforated tutfulars with the 
producing subtenanean zone; and 
30 means foir cleaning materials from ttie radial passages of at least one of the perforated 
tubulars by furttier radial expansion of tt)e perforated tulHilars witttin the wellbore. 
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